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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Department of Energy’s Scientific and Techni- 
cal Information Program (STIP) is carried out at 
many levels within the Department and by its con- 
tractor organizations. The Office of Scientific and 
Technical Information (OSTI) in Oak Ridge, 
Tennessee, provides direction and leadership for 
STIP and serves as DOE’s national center for scien- 
tific and technical information management and 
dissemination. Both DOE-originated information 
and worldwide literature regarding advances in sub- 
jects of interest to DOE researchers are collected, 
processed, and disseminated through the Energy 
Data Information System (EDIS) maintained by 
OSTI. The major data bases in this system are 
available within the United States through commer- 
cial on-line systems and to those outside the United 
States through formal governmental exchange agree- 
ments. The current-year records for the major data 
bases plus a number of specialized data bases are 
available to DOE offices and contractors through 
OSTI’s Integrated Technical Information System 
(ITIS). To manage DOE’s information resources 
effectively, DOE’s Scientific and Technical Informa- 
tion Program is one of continual development and 
evaluation of new information products, systems, 
and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. Foreign information is obtained 
through the International Energy Agency’s 13-nation 
Energy Technology Data Exchange, the International 
Atomic Energy Agency’s International Nuclear Informa- 
tion System, or nation-to-nation agreements. Please note 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing DOE’s research, development, demonstration, 
and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

Information in ERA is available for on-line searching 
as part of the Energy Data Base. The current-year 
records are available on the Integrated Technical Infor- 
mation System (ITIS). The entire data base is available 
through commercial on-line vendors. 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA from the Office of Scientific 
and Technical Information, P. O. Box 62, Oak Ridge, 
TN 37831, Attention: Information Services. For further 
information, call (615)576-8401, FTS 626-8401. ERA is 
also available at authorized Depository Libraries. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. A single issue costs $27.00, domestic, or $33.75, 
foreign. Cumulative indexes are available from the 
Superintendent of Documents, U. S. Government Print- 
ing Office, Washington, D. C. 20402. The GPO Stock 
Number is 661-000-00000-7 and the price is $174.00 for 
the Volume 13 indexes. 


Managing Editor, Audrey B. Smith 
Technical Editor, M. Catherine Grissom 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 








A0l - OST Order N Number DE84004926. GPO Dep. 


aati Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 





McKenna, K.F.; Rej, d 
Lab., NM (USA)). Gir Fusion; 23: No. 10, 1319-1325(Oct 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint impesed by radial 


pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


® Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS Order Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 
® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under an 
Order Number, that number is included in the avail- 
ability statement. An Order number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AOI. 
OSTI Order Number 
DE84004926, Distribu- 


tion Category MN-70 








INFORMATION SOURCES 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information 
provided to the Office of Scientific and Technical Informaticn (OSTi) through exchange agreements 
with foreign sources and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was established by the International Energy Agency to 
promote cooperation among members in conducting appropriate energy-related research and 
development programs through the development of a formal central information sharing system. In 
accomplishing the objectives of the ETDE, members select, abstract, and index relevant research 
information published in their countries in accordance with Exchange standards. OSTI serves as the 
central receiving and processing center for this information, which it then disseminates to national 
centers in the participating countries. The following countries are currently members of the ETDE: 


Canada The Netherlands 
Denmark Norway 
Finland Spain 

France Sweden 

Federal Republic of Germany United Kingdom 
Italy United States 
Japan 


The International Nuclear Information System (INIS) was established to promote the exchange of 
information on nuclear science and technology. Its operation is similar to that of the ETDE, with the 
INIS Secretariat being located in Vienna, Austria. Currently, 75 countries and 14 international 
organizations are members of INIS. OSTI serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the agreements to which it is a party, OSTI both 
receives information from the above sources and submits U.S.-produced information to them. In 
addition to materials generated by the Department of Energy, this U.S.-produced information is 
gathered from other government agencies as well as under contract with private information processing 
companies. All input is computer processed and entered into a data base for on-line retrieval. The data 
base serves as well for the production of numerous OSTI publications. 











SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6. 


01 COAL AND COAL 04 OIL SHALES AND TAR 09 OTHER SYNTHETIC AND 
PRODUCTS SANDS NATURAL FUELS 
03 Preparation 01 Reserves and Exploration 01 Hydrocarbon Fuels 
04 Processing 02 Site Geology and Hydrology 02 Alcohol Fuels 
05 By-Products 03 Drilling, Fracturing, and Mining 03 Inorganic Hydrogen Compound 
06 Properties 04 Oil Production, Recovery, and Fuels 
08 Waste Management Refining 04 Solid Waste and Wood Fuels 
09 Environmental Aspects 05 Properties and Composition 05 Liquid Waste Fuels 
10 Reserves and Exploration 06 Direct Uses and By-Products 06 Gaseous Waste Fuels 
20 Mining 07 Health and Safety 
30 Transport and Handling 08 Marketing and Economics 
40 Combustion 09 Waste Research and Management 13 HYDRO ENERGY 
50 Marketing and Economics 10 Environmental Aspects 01 Resources and Availability 
60 Health and Safety 20 Regulations 02 Site Geology and Meteorology 
70 Legislation and Regulations 03 Plant Design and Operation 
04 Regulations and Licensin 
02 PETROLEUM 05 01 ee . FUELS d 05 sauna and acces 
01 Reserves "Sauaee an 06 Environmental Aspects 
02 Geology and Exploration 04 Set an . 07 Power-Conversion Systems 
03 Drilling and Production oe 
04 Processing 05 Uranium Enrichment , 
05 Products «nd By-Products = —o ae and Properties 14. SOLAR ENERGY 
06 Health and Safety a teieaie aa 01 Resources and Availability 
07 Marketing and Economics 10 heer o~ — d 03 Economics 
08 Waste Management > Peek -" ee om 04 Environmental, Legal, and 
09 Environmental Aspects 20 W. - ss — t Institutional Aspects 
10 Legislation and 30 E od ° ae oe t 05 Solar Energy Conversion 
Regulation 40 - Selene th fi ’ 06 Photovoltaic Power Systems 
20 Transport, Pipelines, and Handling 50 S ee od . aw ti d 07 Solar Thermal Power Systems 
30 Properties . ae sabia acon 08 Ocean Energy Systems 
40 Storage 60 Legislati aR lati 09 Solar Thermal Utilization 
50 Combustion ee 10 Solar Collectors and Concentrators 
03 NATURAL GAS 07 ISOTOPE AND RADIATION iets 
01 Reserves SOURCE TECHNOLOGY 
02 Geology and Exploration 01 Physical Isotope Separation 15 GEOTHERMAL ENERGY 
03 Drilling, Production, and 02 Radiation Sources 01 Resource Status and Assessment 


Processing 03 Isotopic Power Supplies 02 Geology and Hydrology of 
04 Products and By-Products 04 Economics Geothermal Systems 


05 Health and Safety 03 Geothermal Exploration and 


06 Marketing and Economics 08 HYDROGEN Exploration Technology 
07 Waste Management 01 Production 04 Legal and Institutional Aspects 
08 Environmental Aspects 02 Storage 05 Economic and Financial Aspects 
09 Artificial Stimulation 03 Transport 06 Environmental Aspects and Waste 
10 Legislation and 04 Marketing and Economics Disposal 

Regulation 05 Safety 07 By-Products 
20 Transport, Pipelines, and Handling 06 Industrial and Commercial Use 08 Geothermal Power Plants 
30 Properties 07 By-Products 09 Geothermal Engineering 
40 Combustion 08 Properties 10 Direct Energy Utilization 
50 Storage 09 Environmental Aspects 20 Geothermal Data and Theory 





16 TIDAL AND WAVE POWER 
03 Regulations 

04 Economics 

0S Environmental Aspects 

07 Tidal Power Plants 


08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


17 


20 ELECTRIC POWER 


ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

0S Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 


21 


22 NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 
01 Magnetic 

02 Compressed Gas 

03 Pumped Hydro 

04 Capacitor Banks 

05 Flywheels 

06 Thermal 

07 Liquefied Gas 

08 Chemical 

09 Batteries 


29 ENERGY PLANNING AND 


POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 


06 Nuclear Energy 

07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 
01 MHD Generators 
EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 
Miscellaneous Converters 


30 


03 
04 
05 
08 


32 ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 

Systems 
09 Education and Public Relations 


33 ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Intetnal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


35 ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


36 MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
06 Other Materials 


CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic, Organic, and Physical 
Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 


40 


42 


vi 


43 


44 


45 


50 


51 


52 


53 


55 


10 Combustion Systems 

20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 


EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


01 Social and Economic Studies 
02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 
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5§ BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 

04 Genetics 

05 Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 

30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 


APPLIED STUDIES 
01 Radiation Effects 
02 Thermal Effects 
03 Chemicals Metabolism and 
Toxicol 
04 Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


58 GEOSCIENCES 


01 Geology and Hydiviogy 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 

04 Geochemistry 

05 Oceanography 


64 PHYSICS! 


01 Astrophysics and Cosmology 

02 Atmospheric Physics 

03 Atomic, Molecular, and Chemical 
Physics 

04 Fluid Physics 

50 High Energy Physics 


65 PHYSICS Il 


10 Nuclear Physics 
12-20 Nuclear Properties and Reactions 
30 Nuclear Theory 
40 Radiation and Shielding Physics 
50 Medical Physics 
60 Condensed Matter Physics 
61 Superconductivity 
70 Theoretical and Mathematical 
Physics 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 
03 Information Handling 

04 Law 

05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
ORDER NUMBER CORRELATION 











SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 





they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6. 


33 ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
08 Alternative Fuels 
03 Electric-Powered Systems 
07 Emission Control 
02 External Combustion Engines 
0S Flywheel Propulsion 
04 Hybrid Systems 
01 Internal Combustion Engines 
06 Vehicle Design Factors 


35 ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


56 BIOMEDICAL SCIENCES, 


APPLIED STUDIES 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 
01 Radiation Effects 
02 Thermal Effects 


55 BIOMEDICAL SCIENCES, 


BASIC STUDIES 
30 Agriculture and Food Technology 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 
06 Medicine 
05 Metabolism 
07 Microbiology 
08 Morphology 
09 Pathology 
10 Physiological Systems 
20 Public Health 


40 CHEMISTRY 
01 Analytical and Separations 
Chemistry 
08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 
04 Electrochemistry 


02 Inorganic, Organic, and Physical 
Chemistry 

0S Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 


01 COAL AND COAL 
PRODUCTS 

05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
03 Preparation 
04 Processing 
06 Properties 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


30 DIRECT ENERGY 
CONVERSION 
02 EHD Generators 
05 Fuel Cells 
01 MHD Generators 
08 Miscellaneous Converters 
04 Thermionic Converters 
03 Thermoelectric Generators 


20 ELECTRIC POWER 
ENGINEERING 


02 Environmental Control 
Technology 

01 Power Plants and Power 
Generation 

03 Power Transmission and 
Distribution 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
09 Education and Public Relations 
03 Industry and Agriculture 


viii 


29 


25 


42 














Systems 
02 Transportation 





06 Municipalities and Community 





ENERGY PLANNING AND 
POLICY 


10 Conservation 
80 Consumption and Utilization 
02 Economics and Sociology 
60 Electric Power 
01 Energy Analysis and Modeling 
03 Environment, Health, and Safety 
40 Fossil Fuels 
50 Hydrogen and Synthetic Fuels 
04 Natural Resources 
06 Nuclear Energy 
30 Policy, Legislation, and Regulation 
05 Research, Development, 
Demonstration, and 
Commercialization 
20 Supply, Demand, and Forecasting 
07 Transport and Storage 
90 Unconventional Sources and j 
Power Generation : : 
08 Waste Heat Utilization 


ENERGY STORAGE 
09 Batteries | 
04 Capacitor Banks 
08 Chemical 
02 Compressed Gas 
05 Flywheels 
07 Liquefied Gas 
01 Magnetic 
03 Pumped Hydro 
06 Thermal 


ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
20 Underground Engineering 
09 Waste Processing Plants and 
Equipment 















ENVIRONMENTAL 

SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 

and Transport 


52 


50 ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


51 ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
06 Regulations 
05 Site Resource and Use Studies 
04 Thermal Effluents Monitoring 
and Transport 


53 ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 
02 Assessment of Energy Technologies 
01 Social and Economic Studies 


45 EXPLOSIONS AND 


EXPLOSIVES 
01 Chemical 
03 Explosion Detection 
02 Nuclear 


70 FUSION ENERGY 
02 Fusion Power Plant Technology 
01 Plasma Research 


99 GENERAL AND 


MISCELLANEOUS 
05 Civilian Defense 
03 Information Handling 
04 Law 
01 Management 
02 Mathematics and Computers 


58 GEOSCIENCES 
04 Geochemistry 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


15 GEOTHERMAL ENERGY 
07 By-Products 
10 Direct Energy Utilization 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


02 Geology and Hydrology of 
Geothermal Systems 

20 Geothermal Data and Theory 

09 Geothermal Engineering 

03 Geothermal! Exploration and 
Exploration Technology 

08 Geothermal Power Plants 

04 Legal and Institutional Aspects 

01 Resource Status and Assessment 


57 HEALTH AND SAFETY 
13. HYDRO ENERGY 


05 Economics and Management 
06 Environmental Aspects 

03 Plant Design and Operation 
07 Power-Conversion Systems 

04 Regulations and Licensing 

01 Resources and Availability 

02 Site Geology and Meteorology 


08 HYDROGEN 
07 By-Products 
09 Environmental Aspects 
06 Industrial and Commercial Use 
04 Marketing and Economics 
01 Production 
08 Properties 
05 Safety 
02 Storage 
03 Transport 


44 INSTRUMENTATION 
03 Miscellaneous Instruments 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
01 Radiation Instrumentation 
04 Well Logging Instrumentation 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
04 Economics 
03 Isotopic Power Supplies 
01 Physical Isotope Separation 
02 Radiation Sources 


36 MATERIALS 
02 Ceramics, Cermets, and 
Refractories 
01 Metals and Alloys 
06 Other Materials 


03 NATURAL GAS 

09 Artificial Stimulation 

40 Combustion 

03 Drilling, Production, and 
Processing 

08 Environmental Aspects 

02 Geology and Exploration 

05 Health and Safety 

10 Legislation and 
Regulation 

06 Marketing and Economics 

04 Products and By-Products 

30 Properties 

01 Reserves 

50 Siorage 

20 Transport, Pipelines, and Handling 

07 Waste Management 


05 NUCLEAR FUELS 
30 Environmental Aspects 
04 Feed Processing 
07 Fuels Production and Properties 
40 Health and Safety 
60 Legislation and Regulations 








10 Marketing, Economics, and 
By-Products 

01 Reserves, Exploration, and Mining 

50 Safeguards, Inspection, and 
Accountability 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

05 Uranium Enrichment 

20 Waste Management 


21 NUCLEAR POWER PLANTS 

08 Economics 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

05 Power Reactors, Breeding 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

07 Regulation and Licensing 


22 NUCLEAR REACTOR 
TECHNOLOGY 


02 Components and Accessories 

04 Control Systems 

05 Environmental Aspects 

03 Fuel Elements 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 

06 Research, Test, and Experimental 
Reactors 

01 Theory and Calculation 


04 OIL SHALES AND TAR 
SANDS 
06 Direct Uses and By-Products 
03 Drilling, Fracturing, and Mining 
10 Environmental Aspects 
07 Health and Safety 
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REFER ALSO TO CITATION(S) 24439, 24440 
0103 Preparation 
REFER ALSO TO CITATION(S) 23995 


23944 (DOE/EH—0083) Report to the Secretary of 
Energy concerning commercialization incentives. (USDOE 
Assistant Secretary for Environment, Safety and Health, 
Washington, DC. Office of Environmental Analysis). Jan 
1989. 225p. NTIS, PC A10/MF A0O1 - OSTI; 1; GPO Dep. 
Order Number DE89010073/JAW. 

This study is undertaken by the Innovative Control Technol- 
ogy Advisory Panel's (ICTAP’s) subcommittee on State and Feder- 
al Incentives. Its purpose is to provide advice to the Secretary of 
energy on “actions that the States could take to provide incentives 
for demonstrating and deploying” clean coal technologies (CCTs) 
and to examine the implications of these incentives for "state's 
rights issues.” The development and rapid demonstration and de- 
ployment of CCTs is an important national goal because these tech- 
nologies offer the promise of being both lower cost than and envi- 
ronmentally superior to conventional technologies. The rapid de- 
velopment of CCTs is the centerpiece of a recent report developed 
jointly by the United States and Canada to aggressively pursue 
ways to reduce the production of acid rain precursors. 9 figs., 6 
tabs. 


23945 (DOE/EH—0084) Report to the Secretary of 
Energy: Innovative Control Technology Advisory Panel tech- 
nology status review. (Innovative Control Technology Advi- 
sory Panel, Washington, DC (USA)). Jan 1989. 43p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010076/JAW. 

The Innovative Control Technology Advisory Panel 
(ICTAP) has reviewed the available summary information on inno- 
vative control technologies currently in the R&D and demonstra- 
tion stages, and has developed an inventory of worldwide clean 
coal technology demonstration projects which is included as an 
Appendix to this report. The primary purpose of this review was to 
develop relevant information that would fill in gaps in technology 
development or deployment or would be otherwise appropriate for 
consideration by the Secretary of Energy in implementing more ef- 
fectively future federal solicitations concerning innovative control 
technologies. 3 figs. 4 tabs. 


23946 (DOE/PC/88861—T6) Coal flotation and floccula- 
tion in the presence of humic acids: Fianl report, January 1-- 
December 31, 1988. Lalvani, S.B. (Southern Illinois Univ., 
Carbondale (USA). Coal Extraction and Utilization Re- 
search Center). Mar 1989. Contract FC22-88PC88861. 21p. 
NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89009573/JAW. 

The principle of coal cleaning using humic acid as follows. 
Humic acid is an anionic polyelectrolyte which possesses a high 
density of carboxyl groups. The mechanism of coal depression in- 
volves the selective adsorption of humic acid on the hydrophobic 
coal through hydrophobic bonding. Pyrite and ash are hydrophilic 
in nature and can be separated from the carbonaceous part of the 
coal, thus resulting in a cleaner coal. During the one-year period of 
investigation, the following tasks were accomplished: (1) determina- 
tion of electrokinetic properties of coal; (2) depression of coal flota- 
tion due to the humic acid addition, (3) reversal of coal depression 
(originally caused by humic acid addition) by a sequential treatment 


of kerosene and MIBC, and (4) evaluation of coal cleaned as a 
function of the amount of humic acid added and air flow rate. It 
was found that the coal cleaned by this process has 24% lower ash 
content than the raw coal. 3 refs., 10 figs. 


23947 (DOE/PC/88861—T9) Microbial removal of or- 
ganic sulfur from coal (bacterial degradation of sulfur-con- 
taining heterocyclic compounds): Final report, January 1--De- 
cember 31, 1988. Klubek, B. (Southern Illinois Univ., Car- 
bondale (USA). Dept. of Plant and Soil Science). Mar 1989. 
Contract FC22-88PC88861. 36p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009576/JAW. 

The presence of substantial levels of sulfur in coal is a major 
source of air pollution, and considerable efforts are being made to 
devise a cost-effective way of removing the sulfur. One method is 
to mutate a laboratory species, Escherichia coli, an organism which 
is genetically well-understood and whose pathways for the metabo- 
lism of sulfur-containing amino acids have been extensively investi- 
gated. Such thiophene degraders can be genetically analyzed and 
the genes involved can be cloned in order to amplify their prod- 
ucts. Dr. David Clark, Department of Microbiology, is evaluating 
these mutants of E. coli. The second approach is the development 
of naturally occurring bacteria capable of thiophene desulfurization. 
Characterization of the degradation of model compounds, enhance- 
ment of the desulfurization potential of the isolated strains via mu- 
tagenesis, and studies with crushed coal will comprise the approach 
used in this study. The screening of soil isolates for the potential to 
desulfurize thiophenic and other sources of organic sulfur will iden- 
tify the best strains for the microbial removal of organic sulfur 
from coal. Ultimately, the genes responsible for thiophene degrada- 
tion by the isolated strains will be transferred to an E. coli strain 
creating a single organism capable of degrading a broad spectrum 
of thiophene compounds. 14 refs., 13 tabs. 


23948 (DOE/PC/88861—T11) Electroosmotically en- 
hanced dewatering/deliquoring of fine-particle coal: Final 
report, January 1--December 31, 1988. Sami, S.; Davis, P.K.; 
Smith, J.G. (Southern Illinois Univ., Carbondale (USA). 
Coal Extraction and Utilization Research Center). Mar 
1989. Contract FC22-88PC88861. Sip. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009578/ 
JAW. 

This research is an investigation of the use of electroosmosis 
to dewater/deliquor ultrafine coal. Post-beneficiation dewatering/ 
deliquoring methods for ultrafine coal are inadequate and generally 
require subsequent thermal drying. Thermal drying is not only ex- 
pensive and time consuming, it also does not recover liquids for 
reuse in beneficiation processes. The degree of difficulty associated 
with dewatering increases as surface forces become more important 
than gravimetric forces. Electroosmotic flow has advantages for 
dewatering because it is much less sensitive to pore size than hy- 
draulic gradient flow for the 1 to 75 um ultrafine size range. The 
first year of this project focused upon preparation of ultrafine coal 
samples, development of test equipment and test cells, identification 
of variables affecting electroosmosis, and trial runs. Techniques and 
procedures not previously used by researchers of electroosmotic 
dewatering have revealed important information about the dynam- 
ics of the electroosmosis process. The identification of the first few 
millimeters of the cathode region of the cell as the sink for most of 
the energy input into the process provides the potential for improv- 
ing efficiency by concentrating the second year effort on interven- 
tion in that region. Information gathered about differences in FTIR 
spectra as a function of location in the dewatering cell will be in- 
vestigated. Changes in pH with temperature and by the application 
of electroosmotic current flow will receive attention, as well. 178 
refs., 16 figs. 





01 COAL AND COAL PRODUCTS 
0103 Preparation 


23949 (DOE/PC/88861—T12) Coal-water interactions 
and preparation of dewatered ultra-fine clean coal: Final 
reoprt, January 1--December 31, 1988. Malhotra, V.M.; 
Zitter, R.N. (Southern Illinois Univ., Carbondale (USA). 
Coal Extraction and Utilization Research Center). Mar 
1989. Contract FC22-88PC88861. 71p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009579/ 
JAW. 

The mandate of this two-year project is to understand the 
mechanism responsible for coal-water interactions and the ways 
water is held by ultrafine coal. In addition, we are able to develop 
a bench-scale dewatering technique, based on heavy (<15{degree} 
API), crude oil derived fractions treatment. In this first year, the 
work was largely focused on understanding coal-water interactions 
and on determining which types of water were amenable to dewa- 
tering. To accomplish this, four types of measurements were made 
on Hagel lignite and oxidized Illinois bituminous coal: (1) desorp- 
tion of water from pure KBr pellets, (2) desorption of water from 
coal-KBr pellets, (3) desorption of water thin films of coal deposit- 
ed on AgBr and CaF, optical substrates and (4) the dynamics of 
water at 100K < T < 460K. The water's desorption kinetics data, 
as determined by FTIR technique from pure KBr pellets, can best 
be described by a three-dimensional diffusion desorption model 
with an activation carrier of 37 kJ mol/sup {minus}1/. 31 refs., 34 
figs., 13 tabs. 


23950 (DOE/PC/88861—T14) Genetic approach to mi- 
crobial coal desulfurization: Final report, January 1--Decem- 
ber 31, 1988. Clark, D.P. (Southern Illinois Univ., Carbon- 
dale (USA). Coal Extraction and Utilization Research 
Center). Mar 1989. Contract FC22-88PC88861. 30p. NTIS, 
PC A03/MF A0Ol - OSTI; i; GPO Dep. Order Number 
DE89009581/JAW. 

Naturally occurring sulfur bacteria such as Thiobacillus and 
Sulfolobus have been shown to remove inorganic sulfur form coal. 
If genetically modified bacteria could be developed to attack the 
organic sulfur (which is not removed by natural sulfur bacteria) 
then it should be possible to devise a microbial process for coal de- 
sulfurization. Such a biological approach should be relatively cheap 
and safe and produce harmless waste products. We have developed 
a multiple mutant of Escherichia coli which can oxidize thiophene 
derivatives and are continuing to improve this strain. We have 
cloned DNA fragments from the chromosome of the triple mutant 
NAR30 thdA thdC thD. One plasmid pKA 15 carries what is pre- 
sumably the thdA gene. Another plasmid, pKA 10, carries two 
genes designated thdF and thdG which, when present on a plasmid 
in multiple copies, confer the ability to oxidize thiophenes and 
furans. We think it probable that thdA is a regulator gene and that 
thdF and thdG are two of the structural genes which it regulates. 
Recently we have subcloned fragments of a large plasmid present 
in a natural isolate which degrades dibenzo-thiophene sulfone. No 
single fragment alone confers on an E. coli host the ability to de- 
grade any aromatic substrate; however, certain mixtures of two or 
three fragments confer the ability to degrade benzoate. We have 
also mapped and partly characterized mutant affecting the enzyme 
thiosulfate: sulfur transferase (rhodanese) which removes (or in- 
serts) sulfur from (or into) a variety of organic molecules. 26 refs., 
6 figs., 6 tabs. 


23951 (DOE/PC/88884—T1) Pitt Mill demonstration: 
Quarterly technical progress report, September 28, 1988--De- 
cember 31, 1988. (EXPORTech Co., Inc., New Kensington, 
PA (USA)). 1988. Contract AC22-88PC88884. 23p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009553/JAW. 

Results are presented on the grinding of coal with a Pitt 
Mill. Particle size measurements, instrumentation of the Pitt Mill 
coal analysis, washability of coal, and effect of dispersants on the 
viscosity of slurries are discussed. 6 figs., 13 tabs. (CBS) 


23952 (DOE/PETC/TR—89/3) Status of DOE-spon- 
sored advanced coal cleaning processes. Hucko, R.E.; Gala, 
H.B.; Jacobsen, P.S. (USDOE Pittsburgh Energy Technolo- 
gy Center, PA). Mar 1989. 76p. (CONF-8809306—1). NTIS, 
PC A05/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008772/JAW. 
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From Industrial practice of fine coal processing conference; 
Somerset, PA, USA (25 Sep 1988). 

The overall goal of the US Department of Energy (DOE's) 
Coal Preparation Program is to provide the base that industry can 
utilize to produce clean-coal products as market conditions warrant. 
The major objectives of the Coal Preparation Program are out- 
lined. Discussion is based on the division of the program into two 
broad groups: physical, and chemical/biological beneficiation. 
Physical beneficiation projects include the following: advanced 
froth flotation, selective agglomeration, heavy liquid cycloning, and 
electrostatic processes. The chemical/biological beneficiation 
projects include the molten-caustic leaching process (chemical), and 
the identification, isolation, and production of specific bacterial 
strains (biological). Details of various projects with current activity 
and comparison among each group are discussed. Ancillary oper- 
ations though forming a significant part of DOE’s Coal Preparation 
Program are not included. 53 refs., 17 figs., 17 tabs. 


23953 (NERDDP-EG—84-246) Coal abrasiveness report. 
Sligar, J. (SEE CODE- 9699733 National Energy Research, 
Development and Demonstration Council, Canberra (Aus- 
tralia)). Dec 1983. 32p. Dept. of Resources and Energy, 
GPO Box 858, Canberra, ACT 2601, Australia. 

A series of tests were set up at the major coal burning 
power stations in Australia to correlate coal pulverizing mill com- 
ponent wear rates with the abrasion indices and other properties of 
the coal causing the wear. The three basic mill types and a wide 
range of coals were included. Results to date indicate mill compo- 
nent wear rates of 5 to 150 mg Fe/kg coal used. The various abra- 
sion indices do not correlate well with each other and there are in- 
sufficient data to obtain reliable correlations with coal properties at 
this stage. The abrasion index of coal with added proportions of the 
abrasive materials quartz, pyrites or siderite was found to be a 
simple polynomial function of the proportion and particle size of 
the added material. Because of the variability in life cycle of milling 
plant and the necessity to remain within power station maintenance 
schedules this project is incomplete at a number of power stations. 
A further NERDDP grant has been provided to complete this 
work. 


23954 Selective flotation of inorganic sulfides from coal. 
Miller, K.J.; Wen, Wu-Wey. (to Dept. of Energy). US 
Patent Application 7-200,100. 31 May 1988. 15p. 
DE89009659 NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009659/JAW. 

Pyritic sulfur is removed from coal or other carbonaceous 
material through the use of humic acid as a coal flotation depres- 
sant. Following the removal of coarse pyrite, the carbonaceous ma- 
terial is blended with humic acid, a pyrite flotation collector and a 
frothing agent within a flotation cell to selectively float pyritic 
sulfur leaving clean coal as an underflow. 1 fig., 2 tabs. 
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REFER ALSO TO CITATION(S) 23945, 23945, 23945, 23952, 23987, 23994, 
23997, 24094, 24673, 25251 


23955 (ACR/CR—YCLQ-1) Progress report on _ the 
Autoclave Liquefaction Program for 1980-81. Grawlak, M.; 
Moschopedis, S. (Alberta Research Council, Edmonton 
(Canada). Coal Research Dept.). 1981. 63p. (CE—02425). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This report describes autoclave liquefaction tests carried out 
at the Alberta Research Council during 1980-81. The main objec- 
tives were to gain experience by evaluating different autoclave test 
procedures and to obtain preliminary liquefaction reactivity data 
with Alberta subbituminous coals under conditions representative 
of two processes, i.e the I.G. Farben process and the Dow (dis- 
persed catalyst) Process. Eight coals were tested under conditions 
representative of the I.G. Farben process using both a process de- 
rived solvent and anthracene oil sovlent. Preliminary results show 
that there are significant differences in reactivities of coals when 
subjected to the same process conditions. Solvent type appears to 
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have a marked effect on conversion efficiency and on the amount 
of hydrogen converted to water. Consequently, it is necessary to 
optimize process conditions for each coal separately. Preliminary 
optimisation tests with Wabamun and Egg Lake coals showed in- 
creased conversion at higher temperatures (400-460/sup 0/C) with 
shorter residence times (0-30 min.) Egg Lake coal was also evaluat- 
ed with different types and concentrations of dispersed and soluble 
catalysts (representative of the Dow Process). The best results were 
obtained with emulsified potassium molybdate. Precentage conver- 
sion and product qualities were superior to the I.G. Farben tests. 14 
figs., 30 tabs. 


23956 (ACR/CR—YCLQ-9) Review of heat transfer and 
the design of heat exchangers for coal slurries. Ozum, B.; du 
Plessis, M.P. (Alberta Research Council, Edmonton 
(Canada). Coal Research Dept.). 1982. 60p. (CE—02420). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Heat transfer processes in coal liquefaction occur mostly in 
slurry-gas mixtures, and a knowledge of these processes (and of the 
design of reliable and efficient heat exciaagers for use in liquefac- 
tion plants) is of vital importance. In this review, the important en- 
gineering data and fluid properties which are important for the 
design of coal-slurry heat exchangers are summarized. Two-phase 
flow characteristics, heat transfer correlations, and heat exchanger 
design considerations are also reviewed. It is concluded that ad- 
vanced technology and experience in design of heat exchangers can 
be used in coal liquefaction plants, but more work is required on 
viscosity measurement of coal slurries, and gas-slurry flow proper- 
ties, so that existing correlation equations can be modified to pro- 
vide better approximations of heat transfer conditions and heat ex- 
changer sizes. For more detailed design and scale-up, correlations 
must be developed from experimental data derived from investiga- 
tions of a range of coal-oil-gas mixtures and flow conditions. An 
annotated bibliography, the result of a literature search on heat 
transfer and heat recovery equipment used in coal conversion, is in- 
cluded. 34 refs., 2 figs., 2 tabs. 


23957 (AD-A—202007/1/XAB) Production of jet fuels 
from coal-derived liquids. Volume 6. Preliminary analysis of 
upgrading alternatives for the Great Plains liquid by-produc- 
tion streams. Interim report, March 1987-February 1988. 
Fleming, B.A.; Fox, J.D.; Furlong, M.W.; Masin, J.G.; 
Sault, L.P. (Amoco Oil Co., Naperville, IL (USA). Re- 
search and Development Dept.). Sep 1988. 327p. NTIS, PC 
A15/MF AO1. 

Amoco and Lummus Crest have developed seven cases for 
upgrading by-product liquids from the Great Plains Coal Gasifica- 
tion plant to jet fuels, and in several of the cases, saleable chemicals 
in addition to jet fuels. The analysis shows that the various grades 
of jet fuel can be produced from the Great Plains tar oil, but not 
economically. However the phenolic and naptha streams do have 
the potential to significantly increase (on the order of $10-15 mil- 
lion/year) the net revenues at Great Plains by producing chemicals, 
especially cresylic acid, cresol, and xylenol. The amount of these 
chemicals, which can be marketed, is a concern, but profits can be 
generated even when oxygenated chemical sales are limited to 10% 
of the U.S. market. Another concern is that while commercial 
processes exist to extract phenolic mixtures, these processes have 
not been demonstrated with the Great Plains phenolic stream. 


23958 (AD-A—203287/8/XAB) Production of jet fuels 
from coal-derived liquids. Volume 7. GPGP jet-fueis produc- 
tion program. Evaluation of technical uncertainties for pro- 
ducing jet fuels from liquid by-products of the Great Plains 
gasification plant. Interim report, 2 October 1987-30 Septem- 
ber 1988. Fraser, M.D.; Rossi, R.J.; Wan, E.I. (Burns and 
Roe Services Corp., Pittsburgh, PA (USA)). Jan 1989. 76p. 
NTIS, PC A05/MF AO1. 

See also Volume 1, AD-A184 846. 

In September 1986, the Fuels Branch of the Aero Propulsion 
Laboratory at Wright-Patterson Air Force Base, Ohio, began an in- 
vestigation of the potential of jet-fuel production from the liquid 
by-product streams produced by the gasification of lignite at the 
Great Plains Gasification Plant (GPGP) in Beulah, North Dakota. 
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Funding was provided by the Department of Energy (DOE) Pitts- 
burgh Energy Technology Center (PETC) to administer the experi- 
mental portion of this effort. This document reports the results of 
the effort by Burns and Roe Services Corporation/Science Appli- 
cations International Corporation (BRSC/SAIC) to analyze GPGP 
operations and develop correlations for the liquid by-products and 
plant operating factors such as coal feed rate and coal characteris- 
tics. 


23959 (BNL—41878) Microbial treatment of coals and 
its effect on ash fusion properties. Krishna, C.R.; Francis, 
A.J. (Brookhaven National Lab., Upton, NY (USA)). 1988. 
Contract AC02-76CH00016. 4p. (CONF-8810344—1). 
NTIS, PC A02/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89009528/JAW. 

From International symposium on chemistry of microbial 
coal conversion and bioprocessing of coal; Los Angeles, CA, USA 
(25 Oct 1988). 

The present work reports the results of investigation of mi- 
crobial dissolution of metals from coal and coal residues under aer- 
obic and anaerobic conditions. T. Ferroxidans under aerobic condi- 
tions, released significant amounts of sulfur and iron from the dif- 
ferent coals tested. This led to reductions in ash content and more 
significantly to substantial increases in ash fusion temperatures of 
over 400{degree}F. Thus microbial coal treatment provides a 
cleaning approach that enhances ash and hence coal quality. Treat- 
ment of coal residues under aerobic conditions resulted in solubili- 
zation by native autotrophic bacteria of varying amounts of trace 
metals such as arsenic, chromium, nickel and lead. Under anaerobic 
conditions, significant amounts of iron, chromium and manganese 
were solubilized along with the release of trace metals. Mechanisms 
of metal removal will also be discussed in the paper. 2 tabs. 


23960 (BNL—41982) Mild gasification of coal: Third 
quarterly technical progress report, April 1--June 30, 1988. 
Sundaram, M.S.; Fallon, P.T.; Steinberg, M. (Brookhaven 
National Lab., Upton, NY (USA)). Aug 1988. Contract 
AC02-76CH00016. 39p. NTIS, PC A03/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89009611/JAW. 

The effects of several reaction parameters on the product 
yields from the mild gasification of coal were actively investigated. 
The experiments were performed in a tubular moving-bed reactor, 
specially constructed for this project. The experiments lasted about 
an hour, and gram quantities of liquid samples were obtained. The 
gaseous products were analyzed via an on-line gas chromatograph. 
A Wellmore Kentucky No. 8 bituminous coal was used. During 
this quarter, the effect of coal flow rate along with temperature and 
lime addition was studied on the product yields from Wellmore 
Kentucky No. 8 coal. 3 refs., 7 figs., 4 tabs. 


23961 (CONF-881207—3) Fracture toughness of 
MgCr.O,-based refractory composites. Singh, J.P.; Poeppel, 
R.B. (Argonne National Lab., IL (USA). Materials and 
Components Technology Div.). Nov 1988. Contract W- 
31109-ENG-38. 18p. NTIS, PC A03/MF AOl1 - OST]; 1; 
GPO Dep. Order Number DE89009847/JAW. 

From 7. international symposium on ceramics; Bologna, Italy 
(14 Dec 1988). 

The effects of unstabilized ZrO. and W inclusions on the 
fracture surface energy and thermal-shock resistance of MgCr2O, 
have been characterized. The fracture surface energy increased 
with increasing ZrO2 content and decreased as the ZrO: content in- 
creased further. The increase in fracture surface energy for 
MgCr.OQ, {minus} W with increasing W content was monotonic for 
the range of composition studied (=10.3 vol % W). It is proposed 
that these fourfold increases in fracture surface energy result from 
the absorption of energy due to microcrack formation in the 
MgCr.2O, matrix, which results from the tensile stresses due to the 
mismatch in thermal expansion coefficient and/or elastic modulus 
between the matrix and inclusions. In addition, for MgCr2O, 
{minus} ZrO. composites, a major cause of microcracking is the 
tetragonal —> monoclinic phase transformation of ZrO2 and the as- 
sociated volume expansion. Thermal quench experiments indicated 
substantial improvements in the thermal-shock resistance of 
MgCr.O, with appropriate ZrO2 and W additions. 32 refs., 9 figs., 3 
tabs. 
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23962 (CONF-890394—1) Behavior of iron aluminides in 
oxidizing and sulfidizing environments. Tortorelli, P.F.; 
DeVan, J.H.; DiStefano, J.R. (Oak Ridge National Lab., 
TN (USA)). 1989. Contract AC05-840R21400. 15p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89008919/JAW. 


From WESTEC '89: high temperature intermetallics sympo- 
sium; Los Angeles, CA, USA (21 Mar 1989). 

To date, use of iron aluminides based on FesAl (=30 at. % 
Al) or FeAl (30--50 at. % Al) for structural applications has been 
limited by their low ductility and poor fracture toughness at room 
temperature and inadequate strength above 600{degree}C. Howev- 
er, in recent years, a renewed effort has been devoted to the devel- 
opment of ductile iron aluminides with increased strength, particu- 
larly in view of their good potential for use in hostile environments. 
While it is expected that such aluminides will be able to form oxide 
scales for corrosion protection in oxidizing high temperature envi- 
ronments, resistance to degradation in oxidizing salt or oxidizing/ 
sulfidizing gas environments has not been adequately addressed as a 
function of compositional and microstructural changes. This paper 
reviews and extends results for iron aluminides exposed to an oxi- 
dizing/sulfidizing gas and presents the first data for corrosion of 
this class of materials by an aggressive oxidizing molten nitrate salt 
of 48.5NaNOs--50.5SKNO3--1NasOz. 14 refs., 11 figs. 


23963 (DOE/ER—0400-Vol.1) Coal liquefaction: A re- 
search and development needs assessment: Volume 1, Final 
report. Schindler, H.D.; Burke, F.P.; Chao, K.C.; Davis, 
B.H.; Gorbaty, M.L.; Klier, K.; Kruse, C.W.; Larsen, J.W.; 
Lumpkin, R.E.; MclIlwain, M.E. (Science Applications 
International Corp., McLean, VA (USA)). Mar 1989. Con- 
tract AC01-87ER30110. 118p. NTIS, PC A06/MF AOI - 
OSTI, 1; GPO Dep. Order Number DE89010347/JAW. 

The DOE Coal Liquefaction Research Needs (COLIRN) 
Panel reviewed, developed, and assessed R and D needs for the de- 
velopment of coal liquefaction for the production of transportation 
fuels. Technical, economics, and environmental considerations were 
important components of the panel's deliberations. The panel exam- 
ined in some depth each of the following technologies: direct lique- 
faction of coal, indirect liquefaction via conversion of coal-derived 
synthesis gas, pyrolysis, coprocessing of combined coal/oil feed- 
stocks, and bioconversion of coal and coal-derived materials. In this 
assessment particular attention was given to highlighting the funda- 
mental and applied research which has revealed new and improved 
liquefaction mechanisms, the potentially promising innovative proc- 
esses currently emerging, and the technological and engineering im- 
provements necessary for significant cost reductions. As the result 
of this assessment, the COLIRN panel developed a list of priori- 
tized research recommendations needed to bring coal liquefaction 
to technical and economic readiness in the next 5--20 years. The 
findings and the research recommendations generated by the 


COLIRN panel are summarized in this publication. 107 figs., 63 
tabs. 


23964 (DOE/ER—0400-Vol.2) Coal liquefaction: A re- 
search and development needs assessment: Volume 2, Final 
report. Schindler, H.D. (Science Applications International 
Corp., McLean, VA (USA)). Mar 1989. Contract ACO1- 
87ER30110. 593p. NTIS, PC A25/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89010348/JAW. 


Volume II of this report on an assessment of research needs 
for coal liquefaction contains reviews of the five liquefaction tech- 
nologies---direct, indirect, pyrolysis, coprocessing, and bioconver- 
sion. These reviews are not meant to be encyclopedic; several out- 
standing reviews of liquefaction have appeared in recent years and 
the reader is referred to these whenever applicable. Instead, these 
chapters contain reviews of selected topics that serve to support the 
panel's recommendations or to illustrate recent accomplishments, 
work in progress, or areas of major research interest. At the begin- 
ning of each of these chapters is a brief introduction and a summa- 
ry of the most important research recommendations brought out 
during the panel discussions and supported by the material present- 
ed in the review. A review of liquefaction developments outside 
the US is included. 594 refs., 100 figs., 60 tabs. 
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23965 (DOE/METC—89/2030) Instrumentation develop- 
ment for the METC 42-inch stirred, fixed-bed coal gasifier: 
Final technical report. Keech, T.W. Jr. (USDOE Morgan- 
town Energy Technology Center, WV). Oct 1988. 74p. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89000902/JAW. 

After a brief description of the METC 42-inch stirred, fixed- 
bed gasifier (SFBG), this report describes an automated iockhopper 
coal feed system, a bed-level measurement and control system, a 
bed- temperature measurement system, an ash-level measurement 
and control system, improved air and oxygen flow controls, a hu- 
midifier control system, and a special test of a DOE-developed coal 
feeder. 8 refs., 31 figs. 


23966 (DOE/PC/79806—7) Characterization and suit- 
ability of superclean coals for hydroliquefaction feedstocks: 
Progress report, 1 January--31 March 1989. Kim, N.K. 
(Michigan Technological Univ., Houghton (USA). Dept. of 
Chemistry and Chemical Engineering). 10 Apr 1989. Con- 
tract FG22-87PC79806. 15p. NTIS, PC A03/MF AOi - 
OSTI,; 1; GPO Dep. Order Number DE89010048/JAW. 

The objective of the research is to evaluate the effect of su- 
perclean coals as produced from various domestic coals, using 
MTU’s flotation technology on direct coal liquefaction. The mi- 
cronized and successively clean coals range from 3.0% to 43% in 
ash content and contain various sulfur concentrations. They are to 
be assessed as coal conversion feedstocks. Thus, the proposed 
project will evaluate the effects of ash, sulfur, and ultrafineness of 
coal feed on the hydroliquefaction process. Two catalysts (ammoni- 
um molybdate and titanium carbide) have been tested under various 
conditions and most of the supercritical fluid extractions have been 
carried out during the period. 9 tabs. 


23967 (DOE/PC/79813—T1) Advanced studies of biolog- 
ical indirect liquefaction of coal: Topical report on Task 1: 
Culture identification. (Arkansas Univ., Fayetteville (USA). 
Dept. of Chemical Engineering). Jan 1989. Contract AC22- 
88PC79813. 44p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010012/JAW. 

Culture identification and characterization studies carried out 
at the University of Arkansas and under contract to the University 
of Oklahoma, Department of Botany and Microbiology, have been 
essentially completed. The studies indicate that the organism is 
indeed a new clostridial strain, to be named Clostridium ljungdahiii, 
strain PETC, in honor of Dr. Lars G. Ljungdahl for his work on 
clostridia and acetogens. C. ljungdahlii is different from other clos- 
tridial strains and similar geni in its operating conditions and choice 
of substrates as sole carbon and energy sources. C. ljungdahlii, 
strain PETC, produces ethanol as a product only at low pH levels, 


with acetate the primary product at higher pH levels. 46 refs., 5 
figs., 6 tabs. 


23968 (DOE/PC/79863—T12) Scavenger materials for 
the chemical desulfurization of coal: Final report, 1 March-- 
31 December 1987. Swisher, J.H.; Ugwu, D.E.; Robinson, 
P.D. (Southern Illinois Univ., Carbondale (USA)). Mar 
1988. Contract FC22-87PC79863. 27p. NTIS, PC A03/MF 
A01 - OSTI; 1; GPO Dep. Order Number DE89008373/ 
JAW. 

Chemical methods for the desulfurization of coal offer an ad- 
vantage over physical (gravity) methods in that both pyritic and or- 
ganically bound sulfur can be removed. Research was conducted 
on the ability of several scavenger materials to capture the sulfur 
that was liberated as coal was heated in a sealed reactor. The scav- 
enger materials, selected on the basis of the stability of their sul- 
fides, were Mn, CaO, NaoO, and Zn. A sealed reactor approach 
was used to retain a large percentage of the volatile matter in the 
coal. In experiments where the coal and scavenger materials were 
physically separated, it was demonstrated that a coal containing 
3.05% S initially could be desulfurized to a level of 1.4% S. Blend- 
ing the coal with NazO yielded the best results. Sulfur levels of ap- 
proximately 0.5% were achieved while more than half of the vola- 
tile matter in the coal was retained. Organic sulfur was more diffi- 
cult to remove than pyritic sulfur, and it appeared that new organic 
sulfur bonds may have formed when pyrite decomposed. The effec- 
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tiveness of zinc as a scavenger material was hampered by the for- 
mation of an adherent ZnS layer on Zn particles. 11 refs., 8 figs., 5 
tabs. 


23969 (DOE/PC/88800—6) Stable carbon isotope analy- 
sis of coprocessing materials: Quarterly technical progress 
report, July 1--September 30, 1988. Burke, F.P.; Winschel, 
R.A.; Lancet, M.S. (Consolidation Coal Co., Library, PA 
(USA). Research and Development Dept.). Jan 1989. Con- 
tract AC22-88PC88800. 79p. NTIS, PC A05/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010396/JAW. 

The program is designed to address a substantial, demon- 
strated need of the coprocessing community (both exploratory and 
development) for a technique to quantitatively distinguish the con- 
tributions of the individual coprocessing feedstocks to the various 
products. The carbon isotope technique is currently in routine use 
for other applications. Thirteen batch coprocessing tests were made 
with 850{degree}F* Athabasca resid and Pittsburgh seam coal at 
three coal/petroleum ratios residence times of 5 and 45 min, with 
and without catalyst and at 780{degree}F and 1000 psig (cold) He. 
Athabasca bitumen (500{degree}F*), was separated by boiling 
point and hexane solubility into nine fractions. Thirty-three samples 
were analyzed from HRI coprocessing Run 227-53 with Maya resid 
and Texas lignite. Unfortunately, the feedstocks used in this run 
have very similar carbon isotope ratios, which reduces the preci- 
sion of the calculated coal and petroleum carbon contents. Results 
are discussed. 1 fig., 16 tabs. 


23970 (DOE/PC/88936—T1i) Genetics of coal biolique- 
faction by Neurospora Crassa: Progress report. Mishra, N.C. 
(South Carolina Univ., Columbia (USA)). [1989]. Contract 
FG22-88PC88936. 3p. NTIS, PC A02/MF A01 - OSTIT; 1; 
GPO Dep. Order Number DE89010010/JAW. 

Conditions for liquefaction of coal by Neurospora have been 
optimized. An electrophoretic method has been developed to sepa- 
rate the different components of the liquefied coal. A number of 
mutants deficient in coal liquefaction have been isolated and ana- 
lyzed to reveal the genetic control of this process. The Neurospora 
enzyme capable of bioliquefaction of coal, when examined by 
DEAE cellulose chromatography, yielded two peaks of enzyme ac- 
tivity. These enzymes are heat stable and more active at acid and 
neutral pH than at alkaline pH. An autonomously replicating plas- 
mid has been isolated and characterized from Neurospora; this plas- 
mid offers opportunity for the development of replicating vector 
useful for cloning and mobilization of genes including the genes 
controlling bioliquefacation of coal. 


23971 (DOE/PC/88938—T1) A study of microbial en- 
zymes and coal liquefaction: Quarterly report, December 1, 
1988--February 28, 1989. Fennell, P.M. (Texas Southern 
Univ., Houston (USA). Dept. of Chemistry). 1989. Contract 
FG22-88PC88938. 6p. NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010817/JAW. 

The overall objective is to study the role of microbes in coal 
liquefaction. The project will be concerned with the effects of the 
non-ionic detergent, Renex 690, on the release of active enzyme(s) 
from the mycelia of fungi and/or bacteria, for the purpose of 
enzyme(s) purification and characterization. The project will 
employ the microorganism, Phanerochaete chrysosporium, that has 
been shown to be responsible for the solubilization of low rank 
coals. Specific goals are: (1) to study the effects of the non-ionic 
detergent Renex 690 on the activity of ligninase in submerged agi- 
tated culture; (2) to study the effects of Renex 690 on enzyme ac- 
tivity in the presence of veratryl alcohol and other products; and 
(3) to purify ligninase from P. chrysosporium in the presence of 
Renex 690 by ion exchange liquid chromatography. 2 figs. 


23972 (DOE/PC/90528—T6) Thermodynamics of coal 
liquid/solid systems: Progress report, September 16, 1988-- 
January 16, 1989. Holder, G.D. (Pittsburgh Univ., PA 
(USA). Dept. of Chemical and Petroleum Engineering). 
Mar 1989. Contract FG22-86PC90528. 8p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009583/JAW. 

The effluent streams of coal liquefaction processes often con- 
tain both liquids and solids (THF or pyridine insolubles). The solids 
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appear to affect the physical properties of these liquids due to the 
adsorption of the heavy liquid components on the coal surface. The 
design of liquefaction reactors and separation units is dependent to 
a great extent on the thermodynamics of these multicomponent, 
multiphase mixtures. Thermodynamic data for many organic sys- 
tems have been developed for the petroleum industry. This data, 
however, is limited to the paraffinic compounds, while the liquids 
produced in coal liquefaction are highly aromatic and may contain 
heteroatoms such as sulfur, oxygen and nitrogen. One of the goals 
of this work is to expand the data bases so that the properties of 
coal liquefaction products are accurately determined. We are cur- 
rently investigating the effect of coal solids on the vapor pressure 
of multicomponent systems containing coal solids. 21 refs., 1 fig. 


23973 (DOE/PC/90538—10) Use of basic nitrogen to 
chemically clean coal: Quarterly report No. 8, 15 December 
1988--15 March 1989, Silver, H.F. (Wyoming Univ., Lara- 
mie (USA). Dept. of Chemical Engineering). 15 Mar 1989. 
Contract FG22-86PC90538. 6p. NTIS, PC A02/MF AO0Oi - 
OSTI; 1; GPO Dep. Order Number DE89009133/JAW. 

Studies were initiated to improve the effect of a basic nitro- 
gen compound on coal desulfurization with m-cresol. Mild coal liq- 
uefaction runs were made using tetramethylammonium hydroxide 
pentahydrate (TMAP), m-cresol, and coal derived distillates in 
varying concentrations. A series of non-promoted experiments were 
also conducted for comparison. Results indicate increasing the tem- 
perature from 600{degree}F to 700{degree}F significantly increases 
sulfur removal and pyridine conversion. TMAP and m-cresol con- 
centration does not affect sulfur removal. However, the addition of 
TMAP increases pyridine conversion for the lignite and subbitu- 
minous coals but does not affect the bituminous coal. M-cresol has 
no effect on pyridine conversion. The interaction between TMAP 
and m-cresol is not found to be significant. 2 tabs. 


23974 (DOE/PC/90908—T5) Factors controlling hydro- 
genolysis in coal liquefaction: Final report, 1 July 1987--31 
March 1988. McMillen, D.F.; Malhotra, R.; Tse, D.S.; Ni- 
genda, S.E. (SRI International, Menlo Park, CA (USA). 
Chemical Kinetics Dept.). Feb 1989. Contract FG22- 
86PC90908. 133p. NTIS, PC A07/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89007030/JAW. 

This report covers work performed during the last two years 
wherein we examined the factors controlling hydrogen transfer re- 
actions. The objective was to develop a mechanistic understanding 
of the interactive effects of solvent components, hydrogen pressure, 
and catalysts on coal liquefaction. We used an integrated approach 
involving mechanistic numerical modeling and experimental studies 
with model systems and actual coals. The mechanistic model was 
used to examine the breakdown of the products by the various, 
often competing, pathways as well as to guide the experimental 
studies. The experimental studies, in turn, provided data to refine 
and strengthen the model. The effort during the last two years has 
resulted in four manuscripts, which discuss the results in detail. Dis- 
cussion in the body of the report is limited to an overview, and the 
manuscripts are included in the appendices. 19 refs., 1 fig. 


23975 (EGG-M—13987) Microbial degradation of organ- 
osulfur compounds: Implications for the microbial desulfuriza- 
tion of coal. Stoner, D.L. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1988. Contract ACO07-761D01570. 10p. 
(CONF-8807161—1). NTIS, PC A02/MF A0Oi - OSTI; 1; 
GPO Dep. Order Number DE89009740/JAW. 

From Workshop on biological treatment of coal; Washing- 
ton, DC, USA (8 Jul 1988). 

Metabolic pathways for the degradation of dibenzothiophene 
(DBT) may provide insight into possible mechanisms for the micro- 
bial removal of organically bound sulfur from coal. Desired degra- 
dation pathways would involve a direct attack upon the thiophene 
ring and would result in the formation of sulfate and either bi- 
phenyl or 2, 2 dihydroxybiphenyl. A similar attack upon thiophenic 
rings in coal could conceivably eliminate this sulfur form from the 
coal matrix. Enrichment cultures of coal that had been pre-treated 
with Thiobacillus ferrooxidans were used as a substrate to obtain 
microorganisms with possible activity towards the organic sulfur 
component of coal. Results indicated that the sulfate released by 
the majority of active cultures was probably due to the acid leach- 
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ing of sulfate sulfur in water washed T. ferrooxidans pre-treated 
coal and was not due to the degradation of organic sulfur com- 
pounds. 8 refs., 1 fig., 4 tabs. 


23976 (EGG-M—88322) Factors effecting microbial coal 
solubilization. Quigley, D.R.; Dugan, P.R. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1989. Contract ACO07- 
761D01570. 7p. (CONF-890295—-1). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009742/ 
JAW. 

From Biotechnology in minerals and metal processing; Las 
Vegas, NV, USA (27 Feb 1989). 

Research at the Idaho National Engineering Laboratory has 
focused on those mechanisms involved in coal biosolubilization. An 
overview of this work will be presented in this manuscript. 19 refs., 
5 figs., 2 tabs. 


23977 (NP—9770341) Development of a tube reactor 
process for catalytic ultrahigh pressure hydrogenation of lig- 
nite and hard coal. Final report. Boehme, R.; Kassubek, M.; 
Roesch, S.; Tomek, W. (Salzgitter Industriebau G.m.b.H. 
(Germany, F.R.); Imhausen-Chemie G.m.b.H., Lahr (Ger- 
many, F.r.); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.)). Oct 1988. 73p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE89770341/JAW. 

A new process for coal hydrogenation was developed jointly 
by the companies Salzgitter and Imhausen on the basis of laborato- 
ry tests, considering reaction, process and kinetic design data. The 
core of the hydrogenation process is a tube reactor. The Federal 
Ministry for Research and Technology commissioned the two com- 
panies to test the tube reactor technology in a pilot plant designed 
for a throughput of 65 kg/h water and ash-free coal. During the 
first project stage (1982-1984) the plant was designed, constructed 
and started up. During the second stage (1985-1987) different types 
of hard coal and lignite were processed in the pilot plant over a 
period of 3,000 hours. The experience gained during operation of 
the plant resulted in extensive improvements in the process flow in 
the product separation and upgrading sections. In order to optimize 
the hydrogenation conditions, the pressure, temperature and resi- 
dence times were varied within wide ranges so that the characteris- 
tic behaviour of the tube reactor system could be worked out re- 
garding the liquefaction of coal. A further development of various 
components of the high-pressure section permitted the availability 
of the plant to be improved considerably. With 12 refs., 16 tabs., 6 
figs. 


23978 (PB—89-148811/XAB) Evaluation of fluid bed 
methanation for making pipeline gas from coal. Topical 
report, January 1987-October 1987. Sandler, H.S.; Smelser, 
S.C. (Fluor Technology, Inc., Irvine, CA (USA)). Dec 
1988. 186p. NTIS, PC A09/MF AOI. 

First-pass designs and cost estimates were prepared for two 
125 billion Btu/day coal-to-pipeline-gas plants which utilize fluid- 
bed methanation: a plant to convert western subbituminous 
(Wyodak) coal to pipeline gas using KRW fluidized-bed gasifiers, 
and a plant to convert lignite to pipeline gas using Lurgi dry 
bottom gasifiers. The performances and economics of these plants 
were compared to similar plants utilizing fixed-bed methanation. 
The overall plant thermal efficiency of the fluid-bed methanation 
plants is higher than that of the fixed-bed plants. The higher capital 
and operating costs of the fluid-bed plants result in higher cost of 
gas than with fixed-bed plants. 


23979 (PB—89-151914/XAB) Reaction of calcium-based 
sorbents with sulfur compounds during gasification. Second 
annual report, October 1987-September 1988. Abbasian, J.; 
Rehmat, A. (Institute of Gas Technology, Chicago, IL 
(USA)). Jan 1989. 63p. NTIS, PC A04/MF AO1. 

See also PB—88-181300. 

This report outlines the objective and the data obtained 
under the project related to efficient utilization of high-sulfur Illi- 
nois coal in a One-Step Coal Gasification/Desulfurization Process 
by employing in-situ removal of sulfur using calcium-based sor- 
bents. The research was supported jointly by the Gas Research In- 
stitute and the State of Illinois Center for Research on Sulfur in 
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Coal. The scope of the research included a study of the reaction of 
calcium-based sorbent with sulfur present in the coal at gasification 
conditions. Low-pressure tests were conducted in an ambient-pres- 
sure quartz electrobalance and high-pressure tests were conducted 
in a high-pressure/high-temperature thermobalance reactor. The 
test parameters included temperature, pressure, H2S concentration, 
and sorbent particle size. The sulfidation reaction tests at elevated 
pressure were conducted with both fully calcined and half-calcined 
sorbents. 


23980 (PB—89-159933/XAB) Evaluation of advanced gas 
processing concepts for fluidized-bed gasification. Topical 
report, November 1985-December 1987. Smelser, S.C.; Ravi- 
kumar, R.H.; Mako, P.F.; Tu, H.S.; Wong, P.S. (Fluor 
Technology, Inc., Irvine, CA (USA)). Jan 1989. 294p. 
NTIS, PC A13/MF AOl1. 

First-pass plant designs and cost estimates were prepared to 
evaluate the CNG H2S removal process, the CNG CO2 removal 
process, and GRI’'s direct methanation process in the context of 
plants that convert western coal to 125 MMM Btu day of pipeline 
gas using KRW gasifiers. Four different plant designs, one prepared 
earlier and three developed in the study, are compared. The results 
of the evaluations indicate: CNG H2S removal technology is com- 
petitive with Selexol H2S removal technology, provided the proc- 
ess matures without significant increase in the capital costs; the 
concept for CNG CO: removal technology is noncompetitive with 
Selexol CO2 removal technology; and direct methanation is quite 
attractive compared to conventional methanation. 


23981 (SRC—144) Low temperature lignite liquefaction. 
Final report. (Saskatchewan Research Council, Saskatoon 
(Canada)). 1982. 34p. (CE—02467). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St, 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Commonly lignite liquefaction is carried out at high pressure 
in the presence of carbon monoxide and hydrogen at temperatures 
ranging from 400/sup 0/C to 460/sup 0/C. Reaction time is usually 
less than one hour. In this investigation, the reaction temperature is 
lowered to the 300/sup 0/C to 400/sup 0/C range while reaction 
time is extended several hours. It was found that the reaction rate 
decreases with temperature and that a long retention time will not 
compensate for the conversion loss due to low temperature. Lignite 
conversions in the range of 40 to 50% can be obtained at a reaction 
temperature of 385/sup 0/C for a duration of 20 minutes. Extend- 
ing the reaction time to 60 minutes at 385/sup 0/C produces no sig- 
nificant improvement in conversion. Also, extending the reaction 
time to several hours at 300/sup 0/C produces no measureable in- 
crease in conversion. The minimum conversion to oil required to 
ensure that the reacted mixture can be slurry pipelined is about 
46%. Reaction conditions used in this investigation are marginal 
and therefore must be optimized. A modest increase in temperature 
and in the solvent/m.a.f. lignite ratio would probably be adequate. 
Also, in future tests, anthracene oil should be used as a solvent in- 
stead of an anthracene-tetralin mixture. 5 refs., 7 tabs. 


23982 (TAU—YCPY-3) Hydropyrolysis of Alberta High- 
vale subbituminous coal. Matyas, R.S.; Peterson, W.J. (Tran- 
sAlta Utilities Corp., Calgary, Alberta (Canada); Alberta 
Research Council, Edmonton (Canada). Coal Research 
Dept.). 1982. 89p. (CE—02440). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 
Alberta Highvale (AH) subbituminous coal was used as a 
feedstock for the flash hydropyrolysis process. Twelve exploratory 
tests were made at two different pressure and temperature ranges. 
The results of these tests indicated: total carbon conversion of up to 
43% to liquid and gaseous hydrocarbons, up to 17% carbon con- 
version yield to liquid hydrocarbons, up to 5% carbon conversion 
yield to aromatic liquid hydrocarbons, and a potential of an addi- 
tional 1% carbon conversion yield to aromatic liquid hydrocarbons. 
Total coal liquid yields were a low percentage of the 650/sup 0/ 
F+ residue and a high percentage of the 450/sup 0/F- light distil- 
late. These carbon conversions were comparable to that of Mon- 
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tana Rosebud subbituminous coal but lower than those of Western 
Kentucky bituminous (WKB) and Alberta Forrestburg subbitumin- 
ous coals. These tests were at comparable experimental conditions 
except for gas residence times. The AH total coal liquids boiling 
point ranges are generally comparable to WKB at the lower tem- 
peratures. At the higher temperatures, the AH total coal liquids 
have a comparable but lower boiling point range distribution than 
AF. This AH boiling point range distribution is substantially lower 
than for WKB at the higher temperatures. These differences can 
mean 15 vol% less 650/sup 0/F+ residue and 19 vol% more 430/ 
sup 0/F- light distillate. The limited range of operating test param- 
eters used in these exploratory tests were chosen from the experi- 
ence with other comparable coals. An enlarged test matrix of tem- 
peratures, pressures and varied reactant gas compositions would be 
required for further definition and optimization of a product slate 
for this particular coal. 5 refs., 11 figs., 18 tabs. 


23983 (UCID—21667) CAVISM user manual. Thorsness, 
C.B.; Britten, J.A. (Lawrence Livermore National Lab., CA 
(USA)). 2 Mar 1989. Contract W-7405-ENG-48. 51p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009708/JAW. 

CAVSIM is a computer model which simulates an under- 
ground coal gasification process. It was developed for use in flat 
lying coal seams with an injection point at the bottom of the seam. 
The model calculates both gas production rates and compositions, 
coal conversion rates and cavity growth as a function of time. The 
model assumes that the development of the gasification cavity will 
be axisymmetric, centered about the injection point. Provisions are 
also included to allow an outflow channel, assumed to be initially 
open horizontal borehole in coal, to be coupled to the results of the 
cavity simulation. The model is embodied in a computer code 
which was originally developed on a CRAY computer but now is 
available in a PC version. To allow CAVISM to run it requires the 
input of data of spalling properties of coal and rock. The required 
information to generate this input is generated by the SPALL code 
included as part of the software package. In addition to generating 
spall information, the SPALL code can be used to examine the 
penetration of a heat wave into drying and pyrolyzing material. 
Two other codes are included in the package; TAB which allows 
selected data to be tabulated from a CAVISM output file and 
PLOT which can be used to plot selected data. 


23984 Method of production H2 using a rotating drum re- 
actor with a pulse jet heat source. Paulson, L.E. (to Dept. of 
Energy). US Patent Application 7-193,704. 13 May 1988. 
12p. DE89009764 NTIS, PC A03/MF AOI - OSTT; 1; GPO 
Dep. Order Number DE89009764/JAW. 

A method of producing hydrogen by an endothermic steam- 
carbon reaction using a rotating drum reactor and a pulse jet com- 
bustor. The pulse jet combustor uses coal dust as a fuel to provide 
reaction temperatures of 1300{degree} to 1400{degree}F. Low- 
rank coal, water, limestone and catalyst are fed into the drum reac- 
tor where they are heated, tumbled and reacted. Part of the reac- 
tion product from the rotating drum reactor is hydrogen which can 
be utilized in suitable devices. 1 fig. 


23985 Decaking of coal or oil shale during pyrolysis in 
the presence of iron oxides. Rashid Khan, M. (to Dept. of 
Energy). US Patent Application 7-190,429. 5 May 1988. 
32p. DE89010087 NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010087/JAW. 

A method for producing a fuel from the pyrolysis of coal or 
oil shale in the presence of iron oxide in an inert gas atmosphere is 
described. The method includes the steps of pulverizing feed coal 
or oil shale, pulverizing iron oxide, mixing the pulverized feed and 
iron oxide, and heating the mixture in a gas atmosphere which is 
substantially inert to the mixture so as to form a product fuel, 
which may be gaseous, liquid and/or solid. The method of the in- 
vention reduces the swelling of coals, such as bituminous coal and 
the like, which are otherwise known to swell during pyrolysis. 4 
figs., 8 tabs. 
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23986 Method and apparatus for enhancing the desulfuri- 

zation of hot coal gas in a fluid-bed coal gasifier. Grindley, 

T. (to US Dept. of Energy). US Patent Application 7- 
177,310. 5 Apr 1988. 10p. DE89010096 NTIS, PC A02/MF 

re - OSTI; 1; GPO Dep. Order Number DE89010096/ 
AW. 

A process and apparatus for providing additional desulfuriza- 
tion of the hot gas produced in a fluid-bed coal gasifier, within the 
gasifier is described. A fluid-bed of iron oxide is located inside the 
gasifier above the gasification bed in a fluid-bed coal gasifier in 
which in-bed desulfurization by lime/limestone takes place. The 
product gases leave the gasification bed typically at 1600 to 1800 F 
and are partially quenched with water to 1000 to 1200 F before en- 
tering the iron oxide bed. The iron oxide bed provides additional 
desulfurization beyond that provided by the lime /limestone. 1 fig. 
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REFER ALSO TO CITATION(S) 23949, 23951, 23953, 23959, 23969, 23972, 
23974, 23975, 24025 


23987 (ACR/CR—YCLQ-12) Chromatographic separa- 
tion of polar materials from liquefaction solvents on ion-ex- 
changers. Selucky, M.L.; Hafermann, P. (Alberta Research 
Council, Edmonton (Canada). Coal Research Dept.). 1982. 
36p. (CE—02443). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study has been undertaken to show the feasibility of 
phenol separation from coal derived liquids on macroreticular ion 
exchangers, and to verify the influence of procedure variations on 
analytical results. This study belongs in the planned category of an- 
alytical method development for coal liquids and is thus part of the 
liquefaction and pyrolysis programs-supporting investigations. Two 
liquefaction solvents - anthracene oil and Saarbergwerke recycle oil 
- were separated into fractions of acids, bases, and neutral com- 
pounds by column chromatography on ion-exchange resins IRA- 
904 and A-15. The separated fractions were further studied by in- 
frared spectometry, ultraviolet spectometry, high resolution liquid- 
chromatography on amino-phase (Lichrosorb-NH/sub 2/), and by 
thin-layer chromatography. The results have shown that while the 
phenolic fraction represented about 0.5% of either oil, there were 
distinct differences in the composition of the phenolic fractions. 
While anthracene oil contains a series of lower molecular weight 
phenols, these components are completely missing from the corre- 
sponding fraction of Saarbergwerke oil. Furthermore, IR and UV 
spectometry of other acidic, basic, and neutral fractions have 
shown that separation on ion-exchangers yields concentrates of a 
reasonable degree of purity, suitable for further, more detailed 
work. 7 refs., 12 figs., 7 tabs. 


23988 (ACR/CR—YCVLQ-17) Rheological characteris- 
tics of coal slurries. Kovacik, G.; Ozum, B. (Alberta Re- 
search Council, Edmonton (Canada). Coal Research Dept.). 
1982. 132p. (CE—02426). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 
The study and determination of coal-oil slurry rheology pre- 
sents a very complex problem. Solids concentration, particle size 
distribution, shear rate behaviour, temperature effect, and the type 
of fluid and coal are among the factors which influence the rheolo- 
gy of coal-oil slurries. However, the flow characteristics of coal-oil 
slurries must be known if an efficient and viable coal liquefaction 
process and the related equipment are to be designed. In this paper 
the fundamentals of rheology relevant to coal-oil slurry viscosity 
measurement is reviewed, as well as the theoretical work which has 
been done for suspension rheology. The large variation in the re- 
sults of previous experimental work is shown, and it is noted that 
there is no comprehensive model predicting the behaviour of sus- 








01 COAL AND COAL PRODUCTS 
0106 Properties 


pensions. A brief overview of the work, present and future, being 
performed in the Coal Research Department of the Alberta Re- 
search Council on coal-oil slurry properties is also provided. Exper- 
imental data on coal-bitumen slurries are included in the appendi- 
ces. 61 refs., 38 figs., 59 tabs. 


23989 (CONF-881143—5) Phase equilibria in multi-ring 
aromatic compounds. Kabadi, V.N.; Ramsinghani, S.S. 
(North Carolina Agricultural and Technical State Univ., 
Greensboro (USA). Dept. of Chemical Engineering). 1988. 
Contract FG22-86PC90541. 32p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89008275/JAW. 

From American Institute of Chemical Engineers annual 
meeting; Washington, DC, USA (27 Nov 1988). 

The goal of this work is to develop a thermodynamic model 
for phase coexistence calculations in coal derived fluids. Coal liquid 
mixtures consist of a very large number of aromatic and substituted 
aromatic compounds. In such mixtures it is often not practical --- 
indeed may be impossible---to perform the extensive chemical anal- 
ysis needed to determine the concentrations of all components. The 
thermodynamic model has a firm thermodynamic basis and may be 
used from low to moderately high pressures. The chemical poten- 
tials are calculated using a fugacity coefficient expression for the 
vapor phase and an activity coefficient correlation for the liquid 
phase. The UNIFAC group contribution method has been used to 
calculate liquid phase activity coefficient. The Hayden--O’Connell 
correlation has been used to calculate vapor phase fugacity coeffi- 
cient. The UNIFAC groups and their group parameters, and the 
thermophysical properties required in the model are defined in 
terms of groups used in the characterization procedure. 20 refs., 6 
tabs. 


23990 (DOE/PC/79914—TS5) Macromolecular coal struc- 
ture as revealed by novel diffusion tests: Quarterly technical 
progress report, September 15, 1988--January 15, 1989. 
Peppas, N.A. (Purdue Univ., Lafayette, IN (USA). School 
of Chemical Engineering). 1989. Contract FG22- 
87PC79914. 23p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010607/JAW. 

New experimental studies are reported of diffusion in thin 
sections of various coal samples. Data are presented of the trans- 
port of acetone, cyclohexane, methanol, methyl ethyl ketone, tolu- 
ene and methylene chloride in coals PSOC 418, 853 and 384. These 
results are compared to swelling of some of these solvents in cross- 
linked poly(methyl methacrylate). 2 refs., 11 figs., 1 tab. 


23991 (DOE/PC/80533—3) Structural characterization/ 
correlation of calorimetric properties of coal fluids: Final 
report, September 1, 1985--August 31, 1988. Starling, K.E.; 
Mallinson, R.G.; Li, M.H.; Peters, M.W.; Hulvey, R.D. 
(Oklahoma Univ., Norman (USA). School of Chemical En- 
gineering and Materials Science). 1988. Contract FG22- 
85PC80533. 204p. NTIS, PC A10/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89003502/JAW. 

The objective of this research is to examine the relationship 
between the calorimetric properties of coal fluids and their molecu- 
lar functional group composition. Coal fluid samples which have 
had their calorimetric properties measured are characterized using 
proton NMR, IR, and elemental analysis. These characterizations 
are then used in a chemical structural model to determine the com- 
position of the coal fluid in terms of the important molecular func- 
tional groups. These functional groups are particularly important in 
determining the intramolecular based properties of a fluid, such as 
ideal gas heat capacities. Correlational frameworks for ideal gas 
heat capacities are then examined within an existing equation of 
state methodology to determine an optimal correlation. The ortimal 
correlation for obtaining the characterization/chemical structure in- 
formation and the sensitivity of the correlation to the characteriza- 
tion and structural model is examined. 8 refs. 


23992 (DOE/PC/88861—T8) Modification of coal sur- 
faces with methyl radicals: Final report, January 1--December 
31, 1988. Smith, G.V.; Wiltowski, T.; Phillips, J.B.; Hannus, 
I. (Southern Illinois Univ., Carbondale (USA)). Mar 1989. 
Contract FC22-88PC88861. 26p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009575/JAW. 
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The goal of this project was to develop a new method for 
modifying the surface of coals under mild conditions. The objec- 
tives of this project were to determine the conditions for using 
physical methods for generating radicals (electric discharge) from 
methane to modify the surfaces of coals and to analyze the surface 
of the modified coals. Experiments were performed in a microba- 
lance reactor and a plug-flow reactor using coal No. 5 from the Illi- 
nois Basin Coal Sample Program (IBCSP), at temperatures ranging 
from 363K to 773K with methane, methane/electric discharge 
(CHs), and mixtures of methane and oxygen with and without elec- 
tric discharge. Analyses were performed by gas chromatography 
(GC), FTIR (DRIFT), and Moessbaver spectroscopy. Samples 
weathered in oxygen exhibited lower weight losses than unweath- 
ered samples when subsequently subjected to either methane or 
methyl radicals. However, more hydrocarbons were produced in 
the effluent gases from the weathered coal, suggesting that metal 
oxide impurities may be catalyzing surface reactions. This is sup- 
ported by Moessbauer spectra which identify goethite and iron 
oxides in the weathered coal. 16 refs., 12 figs., 2 tabs. 


23993 (DOE/PC/88941—T1) A study of coal particle 
shape and three-body wear: Progress report, 1 September 
1988--31 December 1988. Clark, N.; Shuker, S.; James, R.; 
Means, K.H. (West Virginia Univ., Morgantown (USA). 
Dept. of Mechanical and Aerospace Engineering). Jan 1989. 
Contract FG22-88PC88941. 2ip. NTIS, PC A03/MF AOi - 
OSTI; 1; GPO Dep. Order Number DE89009095/JAW. 

This project is looking for some relationship between parti- 
cle shape and three-body wear characteristics. In general this means 
to relate a certain wear particle to a certain type of wear track in 
the specimen. To do this on an individual basis is almost impossible 
due to the minute size of the particles and the sometimes smaller 
wear tracks. In looking to establish some type of relationship be- 
tween shape and wear, one needs to look at what happens to one 
particle and the surrounding material, and to see what type of 
motion the particle goes through and what type of track is left 
behind. We decided to look at basic shapes at first (cubes, spheres, 
pyramids, etc.) and then try to extend our results to more complex 
shapes. It successful, we would be able to take the results of the 
shape analysis group and come up with some type of wear pattern 
for such a shape. At this point of the project, we are trying to 
relate the hardness of the particle and wear specimen to a penetra- 
tion depth into the material. A three-body wear machine has been 
designed. Illustrations are presented. 9 figs. 


23994 (DOE/PC/90504—T9) Configurational diffusion 
of coal macromolecules: Quarterly progress report, December 
16, 1988--March 15, 1989. Guin, J.A.; Curtis, C.W.; Tarrer, 
A.R. (Auburn Univ., AL (USA). Coal Conversion Lab.). 
1989. Contract FG22-86PC90504. 37p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009539/ 
JAW. 

This quarter, we finished a coal model compounds diffusion 
experiment. Diffusion coefficients of 10 sets of experiments using 
polycyclic aromatic hydrocarbons were measured. The results 
showed that the diffusion coefficients of polycyclic aromatic hydro- 
carbons have some degree of dependence on the number of carbon 
atoms as well as molecular shape. At present, we are investigating 
the etching of polycarbonate film in order to make membranes for 
the hindered diffusion study. 31 refs., 2 figs., 9 tabs. 


23995 (DOE/PC/90507—T10) Surface properties of coal 
and their role in coal beneficiation: Technical progress report, 
December 15, 1988--March 14, 1989. Fuerstenau, D.W. 
(California Univ., Berkeley (USA). Coll. of Engineering). 
Apr 1989. Contract FG22-86PC90507. 11p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010122/JAW. 

The main goal of this research is to delineate the wetting be- 
havior of coal and it subsequent effects on fine coal processing. As 
both bulk and surface properties of coal are interrelated and have a 
controlling role on the performance of these processes, a detailed 
study has been undertaken to correlate their influence on both wet- 
ting behavior and the response of coal to flotation and other unit 
operations encountered in fine coal processing. During the last 
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quarter, the effect of coal rank on water retention capacity was in- 
vestigated. The effect of pH on the vacuum flotation yield and the 
effect of desliming on the film flotation response of coal were also 
studied. 6 refs., 5 figs. 


23996 (DOE/PC/90519—T9) Electrochemical character- 
ization and derivatization of coal: Technical progress report, 
December 15, 1988--March 14, 1989. Park, S.-M. (New 
Mexico Univ., Albuquerque (USA). Dept. of Chemistry). 
1989. Contract FG22-86PC90519. lip. NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89009538/ 
JAW. 

Studies on the reduction of coal slurries have been continued 
and the effect of a solution catalyst on the hydrogenation reaction 
has been studied. As in our previous report the reduction of coal 
has been studied in a rigorously dried nonaqueous medium, N,N’- 
dimethyl formamide (DMF) with tetra-n-butylammonium perchlo- 
rate (TBAP) as a supporting electrolyte using naphthalene as a so- 
lution catalyst. The reduction was carried out by applying poten- 
tials, which is slightly more negative than the reduction potential of 
naphthalene. The reduction potential is obtained from preliminary 
cyclic voltammetric studies. The products obtained from the elec- 
trolytic reduction were subject to the Fourier Transform Infrared 
(FTIR) and elemental analyses. As a continuation of our theoretical 
studies on the adsorption processes, the effects of the reactant and 
product adsorption on pulse techniques have been investigated. 
Techniques include normal pulse polarography, reverse pulse polar- 
ography, and double potential step chronoamperometry. 1 ref., 4 
figs. 


23997 (DOE/PC/90523—T3) Phase equilibrium data for 
development of correlations for coal fluids: Quarterly report, 
January 15, 1989--April 15, 1989. Robinson, R.L.; Gasem, 
K.A.M.; Darwish, N.; Fathikalajahi, J. (Oklahoma State 
Univ., Stillwater (USA). School of Chemical Engineering). 
1989. Contract FG22-86PC90523. 17p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010606/ 
JAW. 

The effective design and operation of processes for conver- 
sion of coal to fluid fuels requires accurate knowledge of the phase 
behavior of the fluid mixtures encountered in the conversion proc- 
esses. The overall objective is to develop accurate predictive meth- 
ods for representation of vapor-liquid equilibria in systems encoun- 
tered in coal-conversion processes. During the present report 
period, data have been obtained on the solubility of methane in n- 
decane at 310.9 K, 344.3 K, 377.6 K and 410.9 K, and in n-eicosane 
(n-Coo) at 323.2 K, 373.2 K, and 431.2 K. These data are well de- 
scribed by the Soave and Peng-Robinson equations of state and the 
Krichevsky-Kasarnovsky correlation. The present data for methane 
and + n-decane system are in reasonable agreement with those re- 
ported by Remear and co-workers. For methane + n-eicosane at 
122{degree}F, 212{degree}F and 302{degree}F, no previous data 
are available for comparison. 14 refs., 4 figs., 5 tabs. 


23998 (FRNC-TH-D—3157) Contribution to coal charac- 
terization by studying their transport properties. Diaby, S. 
(Montpellier-1 Univ., 34 (France)). 1985. 124p. (In French). 
NTIS (US Sales Only), PC A06/MF A0O1. Order Number 
DE89760554/JAW. 

The polarisation of coal in an electric field is examined. 
Measurement of dielectric loss give quantitative indications on the 
structure of low order solids and can be applied for non destructive 
coal characterization. 


23999 Studying fractal geometry on submicron length 
scales by small-angle scattering. Wong, P.; Lin, J. (Schlum- 
berger-Doll Research, Ridgefield, CT (USA)). Journal of 
the International Association for Mathematical Geology; 20: 
No. 6, 655-665(Aug 1988). (CONF-8704137—). Contract 
AC05-840R21400. 

From MGUS '87; Redwood City, CA, USA (13 Apr 1987). 

Recent studies have shown that internal surfaces of porous 
geological materials, such as rocks and lignite coals, can be de- 
scribed by fractals down to atomic length scales. In this paper, the 
basic properties of self-similar and self-affine fractals are reviewed 
and how fractal dimensions can be measured by small-angle scatter- 
ing experiments are discussed. 
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24000 Automated image analysis of coal minerals. Nissen, 
D.A.; Greulich, F.A. (Sandia National Labs., Livermore, 
CA (US)). pp 494-504 of High temperature materials chem- 
istry - IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; 
Tagawa, H. Pennington, NJ; The Electrochemical Society 
(1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Traditionally, the analysis of mineral matter in coal has in- 
volved destruction of the maceral matrix and determination of the 
subsequent mineral content by X-ray diffraction or wet chemical 
methods. While such data may be useful for some applications, a 
great deal of valuable information is irretrievably lost when these 
methods are employed. Mineral analysis of coal can be done by uti- 
lizing the automated scanning capability of the scanning electron 
microscope coupled with analysis of characteristic X-rays emitted 
by mineral particles. A systematic study designed to define the limi- 
tations of the approach and determine the accuracy and precision 
of the data has been undertaken. A detailed discussion of the results 
of this study is the subject of this paper. 
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24001 (CONF-8903105—1) Emissions control for a boiler 
firing high-sulfur coal and coal/RDF mixtures. Livengood, 
C.D.; Huang, H.S.; Ohlsson, O.0. (Argonne National Lab., 
IL (USA)). 1989. Contract W-31109-ENG-38. 13p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009838/JAW. 

From International specialty conference on combustion and 
the environment (indoor and outdoor air impacts); Seattle, WA, 
USA (8 Mar 1989). 

Argonne National Laboratory (ANL) operates a stoker-fired 
boiler rated at 170,000 lb/h of steam as part of the site heating/ 
cooling system. The flue-gas cleanup (FGC) equipment consists of 
a spray-dryer/fabric-filter combination, which was the first FGC 
system of its type to be installed and continuously operated on 
high-sulfur coal in the United States. Under a combined NC/sub 
x//SO:2 research program, changes in operating conditions and the 
addition of a chemical additive (NaOH) were studied. The results 
show that,under certain operating conditions, it is possible to 
achieve significant levels of combined control. Key variables in- 
clude the spray-dryer exit temperature, the additive concentration, 
the SO2 concentration in the flue gas, and the baghouse filter-cake 
thickness. A third set of tests involved firing several mixtures of 
coal and binder-enhanced refuse derived fuel (RDF). Up to 30% 
RDF (based on Btu content) was used with several different levels 
of lime binder. No significant operating problems were encoun- 
tered, all ash samples passed the EP toxicity test, no detectable 
levels of dioxins or furans were found in the ash or flue gas, and 
both SO. and NO/sub x/ emissions at the boiler exit were de- 
creased. 8 refs., 7 figs., 2 tabs. 


24002 (DOE/MC/23160—T2) Manual for applying fluid- 
ized bed combustion residue to agricultural lands. (Agricul- 
tural Research Service, Beckley, WV (USA)). Aug 1988. 
Contract AI21-86MC23160. 18p. (ARS—74). NTIS, PC 
A03/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89009949/JAW. 

Atmospheric fluidized bed combustion (AFBC) is a process 
that reduces sulfur emissions from coal-fired electric-generating 
plants. The residue from this process is a mixture of alkaline oxides, 
calcium sulfate, and coal ash constituent. Since 1976, USDA/ARS 
has investigated the potential agriculture use of this residue. The in- 
vestigations comprised an extensive series of laboratory, green- 
house, field plot, and animal feeding experiments. The best and 
safest use of AFBC residue in agriculture was as a substitute for 
agricultural lime. This report contains guidelines for applying 
AFBC residue to agricultural lands. 2 figs., 27 refs., 2 tabs. 
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24003 (DOE/PC/88861—T5) Corona enhanced absorp- 
tion of SO2./NO/sub x/: Final report, January 1--December 
31, 1988. Dhali, S.K. (Southern Illinois Univ., Carbondale 
(USA). Coal Extraction and Utilization Research Center). 
Mar 1989. Contract FC22-88PC88861. 18p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009572/JAW. 

A novel and viable method for removal of SO2 from flue gas 
using the dielectric-barrier discharge has been tested. A continuous 
flow reactor for the generation of plasma has been designed and 
tested. A model using rate equations and fluid equations has been 
developed to explain our experimental results. We have measured 
SO, reductions as high as 90% in flue gas mixtures for very high 
voltages (40 kV). Results are presented for SO2 reduction for vari- 
ous gas flows, gas composition, and gas pressures. 18 refs., 3 figs. 


24004 (DOE/PC/88927—T2) Mechanistic and kinetic 
studies of high-temperature coal gas desulfurization sorbents: 
Quarterly technica! progress report No. 2, November 1988-- 
January 1989. Lew, S.; Flytzani-Stephanopoulos, M.; Saro- 
fim, A.F. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Chemical Engineering). Feb 1989. Contract FG22- 
88PC88927. 20p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89010011/JAW. 

The preparation of several zinc titanate and zinc oxide sor- 
bents in porous and dispersed form by the amorphous citrate tech- 
nique was discussed in our first quarterly report. The physical and 
chemical properties of these sorbents were fully characterized. In 
addition, several sorbents were reduced in 10%H2-90%Nz2 at 
650{degree}C in experiments performed in a thermogravimetric an- 
alyzer (TGA). In this quarterly report, we shall discuss the results 
of sulfidation experiments performed in the TGA with these zinc 
titanate and zinc oxide sorbents. The objective of this phase of the 
work is to compare these sorbents with respect to: particle size ef- 
fects, solid reactivity during sulfidation, the effect of temperature, 
and the effect of gas atmosphere (specifically varying He content). 
5 refs., 11 figs., 2 tabs. 


24005 (DOE/PC/90510—T1) Abatement of gaseous pol- 
lutants in coal-combustion exhaust gases employing a solid- 
oxide electrolyte: Final report, September 30, 1986--Septem- 
ber 29, 1988. Mason, D.M. (Stanford Univ., CA (USA). 
Electrocatalysis. Lab.). 1988. Contract FG22-86PC90510. 
48p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006089/JAW. 

The feasibility of eliminating the pollutants NO/sub x/ and 
SO/sub x/ in combustion exhaust gases employing a solid-oxide 
pollution abatement reactor was investigated. In such a system, 
NO/sub x/ (NO and NOs) and SO/sub x/ (SO2 and SOs) are elec- 
trolytically dissociated on the cathodic side of a solid-oxide electro- 
lyte, under an applied potential, forming Nz and gaseous sulfur 
(which can be readily condensed downstream), with oxygen being 
pumped through the electrolyte. Numerous pollution abatement re- 
actions were performed using both yttria-stabilized zirconia (YSZ) 
and erbia-stabilized bismuth oxide (ESB) electrolytes. These reac- 
tions indicate that such a pollution abatement reactor, as described 
above, is at least scientifically feasible. The heterogeneous reactiv- 
ity of Oz and its conductivity through the electrolyte were careful- 
ly studied in order to shed light on the fundamental kinetic mecha- 
nism of cathodic dissociation of these gaseous polyatomic oxygen 
compounds. The role of oxygen vacancies in both the conductivity 
of ESB and the “blackening” of YSZ was studied using fluores- 
cence spectroscopy. A model is proposed for the incorporation of 
oxygen species into the oxygen sublattice of the electrolyte, at the 
cathode. This model and an equilibrium relationship, between 
oxygen species in the gas phase and neutral oxygen vacancies in the 
electrolyte, are consistent with all of the observed data. 30 refs., 22 
figs., 1 tab. 


24006 (DOE/PC/91021—T8) Flue gas cleanup technolo- 
gy utilizing energetic electrons: Technical progress report 
number 10, August 6, 1988--December 5, 1988. Finney, W.C. 
(ed.); Davis, R.H. (Florida State Univ., Tallahassee (USA). 
Dept. of Physics). 1988. Contract AC22-86PC91021. 60p. 
NTIS, PC A04/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009549/JAW. 
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Preparations for the last experiments under Task A, the Op- 
timization of Electron Beam Precharger, proceeded. Six subtasks 
are specified: (1) installation of the particle charge-to-radius meas- 
urement system; (2) measurement of particle charge; (3) medium to 
heavy dust loading using hydrated alumina (HYDRAL); (4) 
medium to heavy dust loading using high resistivity fly ash; (5) 
construction of a power efficiency model; (6) economic assessment. 
Items 1 and 5 were emphasized this quarter. Item 5 is the first step 
of item 6. By way of preparations for new E-beam particle charg- 
ing experiments, a dust feeder for medium to heavy loading was 
constructed and tested. This system is a combination of a mechani- 
cal dust feeder and a fluidized bed to deagglomerate the particles 
before injection. The vacuum system serving the electron beam 
source was overhauled, and the fail-safe circuitry was upgraded to 
assure trouble-free operation in the next series of experiments. The 
laser-based charge and size measurement system was moved into 
position for use with the electron beam precharger. As a first step 
towards an economic assessment of an electron beam precharger, 
the power consumption of various functions of electron beam pre- 
chargers is discussed and compared with that for an electrostatic 
precipitator. 18 figs., 3 tabs. 


24007 (DOE/SR/18047—1) Investigation on the utiliza- 
tion of coal fly ash as amendment to compost for vegetation 
in acid soil: Progress report, 1 June 1988--15 March 1989, 
Menon, M.P. (Savannah State Coll.. GA (USA). Dept. of 
Chemistry). 15 Mar 1989. Contract FG09-88SR18047. 32p. 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009989/JAW. 

This is the first progress report that is submitted to the US 
Department of Energy on the research performed during the first 
year of the project which started on June 1, 1988. This project for 
coal fly ash research was approved to study the chemical composi- 
tion of fly ashes collected from several coal-powered power plants 
located in Savannah River Plant (SRP) facilities and explore the 
possibility of utilizing the fly ash as an amendment to organic com- 
post for vegetation. The schedule for the first year of the project 
includes the construction of a greenhouse, analysis of fly ash sam- 
ples, preparation of compost, planting the seeds for and harvesting 
the fall-winter plants, analysis of the winter plant materials and pot- 
ting the spring-summer plants. 4 refs., 6 figs., 7 tabs. 


24008 (KFK—4494) Chemical kinetics of flue gas clean- 
ing by electron beam. Maetzing, H. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Lab. fuer Aerosol- 
physik und Filtertechnik 1). Feb 1989. 117p. NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88757422/JAW. 

By electron beam treatment of flue gases, NO/sub x/ and 
SO/sub 2/ are converted to nitric and sulfuric acids simultaneously. 
Upon ammonia addition, the corresponding salts are collected in 
solid state and can be sold as fertilizer. Both homogeneous gas 
phase reactions and physico-chemical aerosol dynamics are in- 
volved ia product formation. These processes have been analyzed 
by model calculations. In part 1, the present report summarizes the 
model results and gives an account of the theoretical understanding 
of the EBDS process and its performance characteristics. Part 2 of 
this report gives a complete listing of the reactions used in the 
AGATE code. 


24009 (PB—89-856967/XAB) Fly ash. April 1985-March 
1989 (Citations from the NTIS data base). Report for April 
1985-March 1989. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1989. 202p. NTIS PC NO1/ 
MF NO1. 

Supersedes PB—88-861851. 

This bibliography contains citations concerning the collec- 
tion, disposal, and utilization of fly ash. Topics include chemical be- 
havior and composition studies, potential environmental effects, 
toxicity determinations, management strategies, and materials re- 
covery programs. The employment of fly ash as a cement replace- 
ment, and highway construction material is discussed. (This updat- 
ed bibliography contains 294 citations, 66 of which are new entries 
to the previous edition.) 
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24010 (PB—89-857379/XAB) Fly ash: analysis and char- 
acterization. January 1970-February 1989 (Citations from the 
COMPENDEX data base). Report for January 1970-Febru- 
ary 1989. (National Technical Information Service, Spring- 
field, VA (USA)). Mar 1989. 74p. NTIS PC NO1/MF NO1. 
This bibliography contains citations concerning the analysis 
and characterization of fly ash. Chemical analysis, particle size dis- 
tribution, toxicity, mineralogical analysis, and surface adsorption are 
among the topics considered. New trends in analytical instrumenta- 
tion and collection methods as applied to fly ash are also presented. 
(Contains 146 citations fully indexed and including a title list.) 


24011 (PB—89-857684/XAB) Fly ash: reutilization and 
applications in the concrete and cement industry. May 1986- 
February 1989 (Citations from the COMPENDEX data 
base). Report for May 1986-February 1989. (National Tech- 
nical Information Service, Springfield, WA (USA)). Mar 
1989. 65p. NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning the utiliza- 
tion of fly-ash in the concrete and cement industry. Mechanical, 
physical, and chemical properties of fly-ash containing concretes, 
aggregates, mortars, and grouts are considered. Applications of 
these materials to highways, construction, soil stabilization, and 
building repair are included. (Contains 112 citations fully indexed 
and including a title list.) 


24012 (TNO-HMT—87-195) Application of AFBC-resi- 
dues. State of the art report. Gerritsen, R. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). Dec 1987. 59p. (In Dutch). Hoofdgroep Maatschap- 
pelijke Technologie TNO, P.O. Box 342, 7300 AH Apel- 
doorn, Netherlands. 

Within the framework of the Nationaal Onderzoekpro- 
gramma Kolen (NOK) investigations were made into the applicabil- 
ity and environmental aspects of residues from the atmospheric flu- 
idized bed combustion of coal (AFBC-residues), by order of the 
Stichting Projectbeheerbureau Energie Onderzoek (PEO). The re- 
sults of these investigations have been or are reported individually. 
The state of the art with regard to the applicability and the envi- 
ronmental aspects of AFBC-residues are discussed on the basis of 
available literature and the results of the afore-mentioned investiga- 
tions. Based on a simple model predictions are made as to the com- 
position of AFBC-residues expected to originate in the future from 
commercial fluidized bed combustion. Next, the predictions and the 
experience obtained through investigations made between 1981 and 
1985, were the basis for the investigation framework presented 
here. The aim of this framework is to come in the short term to 
some possible applications for AFBC-residues with still varying 
compositions. By elaborating this investigation framework, a survey 
of possible applications of AFBC-residues is given, eventually in 
combination with pulverized fly ash. For seemingly suitable appli- 
cations an indication is given of the requirements the raw materials 
have to meet, and of the market for the application and the resi- 
dues. Next, the results of this applicability investigation made by 
TNO in 1986 are summarized in short. From the survey of possible 
applications and the results of pilot investigation, a number of possi- 
ble applications is presented as most suitable for the short, medium 
and long term. For the short term asphalt filler can be mentioned; 
low-cost artificial gravel and mass bricks are mentioned for the 
medium term, while bound road base material and building bricks 
are mentioned for the long term. 33 refs., 4 tabs., 3 apps. 


24013 NO/sub x/ control for high nitric oxide concentra- 
tion flows through combustion-driven reduction. Yeh, J.T; 
Ekmann, J.M.; Pennline, H.W.; Drummond, C.J. (to Dept. 
of Energy). US Patent Application 7-207,995. 17 Jun 1988. 
13p. DE89010804 NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010804/JAW. 

The method described herein provides a technique for re- 
moving nitrogen oxides from gas streams, discharged from the 
combustion of carbonaceous materials. Other objectives include: the 
removal of NO/sub x/ removal in which a reductant gas is used to 
further lower the concentration of NO/sub x/ in the effluent 
stream, and to provide a method wherein unconverted NO/sub x/ 
is removed from the discharge stream by a regenerable scrubber 
and recycled to the combustion device for conversion into elemen- 
tal nitrogen and oxygen. 2 figs. 
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0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 23945, 24006, 24012, 24125 


24014 (EGG-M—88433) A new bacteriophage, which in- 
fects acidophilic, heterotrophic bacteria from acidic mining 
environments, Ward, T.E.; Bruhn, D.F.; Bulmer, D.K.; Wat- 
kins, C.S.; Rowland, M.L.; Winston, V. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1989. Contract AC07-76ID01570. 
Sp. (CONF-890238—4). NTIS, PC A02/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89009645/JAW. 

From Annual meeting and exhibit of the Society of Mining 
Engineers, Inc.; Las Vegas, NV, USA (27 Feb 1989). 

The genetic characteristics of members of the genus Acidi- 
philium are poorly understood. As part of our study of the genetics 
of these bacteria, a search was made for an endogenous bacterio- 
phage. Such a bacteriophage has been discovered. Several proper- 
ties of the phage have been investigated. The phage has a lambdoid 
morphology and is somewhat larger than lambda. A variety of fac- 
tors which affect phage stability have been investigated. The bac- 
teriophage infects several of the strains that have been tested. Study 
of this bacteriophage should greatly increase our understanding of 
genetic mechanisms in Acidiphilium. 20 refs., 3 figs., 1 tab. 


0120 Mining 


REFER ALSO TO CITATION(S) 24442, 24443, 24474 


24015 (CMRC—81/05-T) An auxiliary cross-pit mining 
system for selective removal and replacement of soils and 
overburden. Fawcett, D.A.; Zeindler, R.W. (Coal Mining 
Research Centre, Edmonton, AB (Canada)). 1981. 32p. 
(CE—02514). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

An auxiliary cross-pit mining system, working in tandem 
with the prime excavator, is evaluated technically, operationally 
and economically for application in the selective removal and re- 
placement of soils and unconsolidated overburden. Previous studies 
on cross-pit technology and applications of this technology are 
briefly reviewed. Stratigraphy plus pit, operating and economic pa- 
rameters are assumed and applied in the evaluation and comparison 
of a base case dragline system with two alternatives a dragline/ 
scraper-dozer combination and a dragline/cross-pit system combina- 
tion. The economics of the proposed cross-pit system favour it as a 
viable alternative to conventional systems. The analytical account- 
ancy of the operation is detailed. 7 refs., 10 figs., 5 tabs. 


24016 (NERDDP-EG—87-692) Development and demon- 
stration of a prototype roadway heading machine. Webb, R.; 
Eager, D.T. (SEE CODE- 9699733 National Energy Re- 
search, Development and Demonstration Council, Canberra 
(Australia)). Jun 1987. vp. Dept. of Resources and Energy, 
GPO Box 858, Canberra, ACT 2601, Australia. 

Objectives of the project were to develop and demonstrate a 
prototype Roadway Heading Machine which would allow concur- 
rent coal cutting and roof support operation, thereby improving the 
productivity of underground roadway development. The project in- 
volved the manufacture and demonstration of a prototype roadway 
heading machine using the detail design developed in the project 
no. 573. 


24017 (NERDDP-EG—88-752) Deep seam-face automa- 
tion stage 3 - continuous haulage and miner remote control. 
(SEE CODE- 9699733 National Energy Research, Develop- 
ment and Demonstration Council, Canberra (Australia)). 
May 1988. vp. Department of Resources and Energy, GPO 
Box 858, Canberra, ACT 2601, Australia. 

Australia’s first continuous and flexible face haulage system 
in the form of 100 m long Joy 2 Flexible Conveyor Train (FCT) in 
conjunction with radio remote-controlled continuous miner and ma- 
chine-mounted roof-bolting drill rigs (Mining System) has been in- 
stalled and tested at Wm. McQueen and Co. Pty. Ltd. - Box Flat 
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No. 9 Colliery, in continuous operation over the period November 
1985 to May 1987. 


24018 (NP—9770342) Automatic monitoring of cables. 
Final report. Kern, H.; Neugebauer, G. (Bergbau A.G. 
Lippe, Herne (Germany, F.R.); Bergbau-Forschung 
G.m.b.H. - Forschungsinstitut des Steinkohlenbergbauver- 
eins, Essen (Germany, F.R.)). (Ruhrkohie A.G., Essen (Ger- 
many, F.R.); Bergbau-Forschung G.m.b.H. Forschungsinsti- 
tut des Steinkohlenbergbauvereins, Essen (Germany, F.R.)). 
[1988]. 133p. (in German). NTIS (US Sales Only), PC A07. 
Order Number DE89770342/JAW. 

A video technique for automatic monitoring of cables is de- 
scribed. Still pictures of the cable are taken using a high-speed flash 
stroboscope and a video camera. The pictures recorded by a video 
recorder are checked for cable damage elsewhere, e.g. in the 
engineer's berth, by means of a monitor. A pilot plant installed in 
shaft 9 of the Rheinpreussen mine is described and discussed. The 
new method is seen as an alternative to the present method of 
visual inspection by trained staff members. Modifications of the 
method need to be developed and tested. (MOS). 


24019 (PB—89-!42921/XAB) Subsidence due to under- 
mining of sloping terrain: a case study. Report of Investiga- 
tions/1988. Jeran, P.W.; Adamek, V. (Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center). 1988. 
17p. (BUMINES-RI—9205). NTIS, PC A03/MF AO1. 
Library of Congress catalog card no. 88-600252.\. 
Subsidence over a series of longwall panels undermining 
sloping terrain in southwestern Pennsylvania was monitored to 
verify the Bureau of Mines subsidence prediction model for the 
northern Appalachian coal region. Comparison of the field data to 
model output shows close agreement. Vertical movements over 
each panel ceased with the mining of the adjacent panel. Horizontal 
movements were significantly affected by topographic slope. The 
distributions of horizontal strains over each panel were similar, 
with a zone of compression occurring over the center of each 
panel. The zones of compression were flanked by zones of tension 
toward the rib. The magnitudes of the tensions were affected by 
the slope. The strains developed at the completion of each panel 
were not significantly altered by the mining of subsequent panels. 


24020 (PB—89-142939/XAB) Development of a coal- 
rock interface sensor (Phase 1). Technical report (Final), May 
1986-May 1988. Stolarczyk, L.G. (Stolar, Inc., Raton, NM 
(USA)). Nov 1988. 74p. NTIS, PC A04/MF AO1. 

See also PB—89-142947. 

Research under Phase I was performed to determine the fea- 
sibility of horizon-sensor technology. The proposed horizon sensor 
is based on an electromagnetic (EM) wave process and will be used 
to detect changes in uncut coal thickness on the roof and floor of 
mines. The sensor is composed of a horizontal-loop antenna which 
is driven at its resonant frequency. The input conductance of the 
loop is measured and correlated with coal layer thickness using 
electronic circuits interfaced to a microprocessor. Control informa- 
tion is presented to the shearing machine operator indicating if the 
cutting drum should be lowered or raised to return the coal layer 
to the desired thickness. The sensor will be mounted on the shear- 
ing machine and will be extended to a position directly behind the 
cowl of the cutting drum. 


24021 (PB—89-142947/XAB) Development of a coal- 
rock interface sensor (Phase 2). Technical report (Final), May 
1986-May 1988. Stolarczyk, L.G. (Stolar, Inc., Raton, NM 
(USA)). Nov 1988. 109p. NTIS, PC A06/MF AO1. 

See also PB—89-142939. 

Research under Phase II was performed to develop proto- 
type horizon-sensor technology and evaluate the technology in an 
underground coal mine. The horizon-sensor technology is based 
upon the propagation of electromagnetic (EM) waves through 
layers of natural media with contrasting electric parameters (dielec- 
tric constant and conductivity). The EM wave launching antenna 
input terminal admittance depends on the thickness and contrast of 
the natural media layers. A loop antenna operated at its resonant 
frequency exhibits an input admittance that is most sensitive to 
changes in thickness and electrical parameters. The sensor measures 
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the antenna input admittance in a Maxwell bridge and a microcom- 
puter is used to compute the real-time admittance. Changes in ad- 
mittance are used to generate control signals that tell the shearing 
machine operator if the cutting drum should be lowered or raised 
to maintain the desired uncut coal thickness. Field evaluation indi- 
cated that the sensor could detect uncut coal-thickness changes in 
an actual underground coal mine. 


24022 (PB—89-142988/XAB) Research on health effects 
and particle characterization to improve silica-dust control in 
underground coal mines, Final report, August 1986-September 
1988. Weber, K.; Tucker, J.; Stettler, L.; Wallace, W.; 
Keane, M. (National Inst. for Occupational Safety and 
Health, Morgantown, WV (USA). Div. of Respiratory Dis- 
ease Studies). Sep 1988. 338p. NTIS, PC A15/MF AOl. 

Silica particles are known to induce lung damage when in- 
haled. It has been known for many years that pure silica particles, 
when inhaled in large amounts, leads to an acute, deadly form of 
silicosis. Silica particles are part of the occupational exposure in 
coal mining. The National Coal Workers Autopsy Study was sur- 
veyed from 1971-1980 and silicosis was found to be present in 13% 
of the cases. Silica particle size determinations were made using 22 
human lungs and the geometric size distributions showed a mean of 
less than one micron. No acute silicosis cases were found. These 
small sized respirable particles would have to be eliminated to pre- 
vent silicosis from occurring. The cytotoxic potential of silica 
quartz dust can be affected by respirable particle surface properties. 
The research investigated a method to characterize the surface ele- 
mental composition of quartz respirable particles which may be 
contaminated or occluded in mixed dust atmospheres. Also, a sur- 
face modification of quartz was investigated which significantly 
alters the cytotoxic potential without producing a readily measura- 
ble elemental composition change. Effects on particle hemolytic po- 
tential of boiling quartz dust in glass are quantitated. 


24023 (PB—89-155402/XAB) Concepts to control quartz- 
dust exposure of the continuous-miner operator and helper. 
Open File report (Final). Babbitt, C.; Muldoon, T.; Rajan, S.; 
Wirch, S.; Burnett, J. (Foster-Miller, Inc., Waltham 
(USA)). Dec 1988. 176p. NTIS, PC A09/MF AOI. 

Reduced respirable dust standards are imposed on U.S. coal 
mines when the quartz content of the dust exceeds 5%. Traditional 
approaches to dust control often fail to allow standards below 2.0 
mg per cu m to be met. Several control techniques were identified 
to reduce the dust exposures (including quartz) of the continuous 
miner operator and other face personnel. These include the use of 
higher water flow rates to reduce the quantity of dust generated 
during cutting, improved spray systems, improved cutting and load- 
ing practices, improved use of ventilation curtains, and improved 
spray systems to reduce dust from secondary sources. The report 
describes the laboratory development, engineering analyses and un- 
derground evaluations of these control techniques. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 23981, 24036, 24037 


24024 (DOE/PC/90958—T7) Studies of dense phase co- 
hesive coal transport in plugs: Quarterly report, January- 
March 1989, Klinzing, G.E. (Pittsburgh Univ., PA (USA). 
Dept. of Chemical and Petroleum Engineering). 1989. Con- 
tract FG22-86PC90958. 2ip. NTIS, PC A03/MF AOl - 
OSTI; 1; GPO Dep. Order Number DE89010121/JAW. 

The experimental and analytical aspects of plug flow con- 
veying of pulverized coal in one inch carbon steel pipe were com- 
pleted. Coal plugs 4 feet to 10 feet in lengths have been successfully 
transported in discrete and continuous modes for a distance of 40 
feet in the laboratory. The operational characteristics and pressure 
losses behavior of plug flow transfer were studied. Two models 
were proposed to predict the pressure drop across the plug and it 


was found to agree within +-20 of the experimental data. 9 figs., 8 
tabs. 
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24025 (EUR—11902-EN) The accuracy of sampling prod- 
uct streams. Daykin, K.W.; Jones, G.S.; Smith, J.B. (Euro- 
pean Atomic Energy Community, Luxembourg (Luxem- 
bourg)). 1988. 69p. 

The ultimate aim of the project was to produce a sampling 
system capable of sampling from a 1000 tph product stream, to pro- 
vide a small bottle sample ready for analysis which was representa- 
tive of the material stream from which it was collected. To enable 
sampling equipment to be tested under a variety of test conditions 
and to have total control, a purpose-designed Sampling Test Rig 
was constructed at British Coal HQTD’s Swadlincote Test Site. A 
chain bucket primary sampler was installed on the rig. This sampler 
was capable of being fitted with three different cutter apertures, i.e. 
100, 125 and 150 mm wide which are 2, 2.5 and 3 times the nominal 
upper size of the material used in the Sampling Test Rig circuit. 
The speed of the sampler cutter was variable and speeds of 0.6, 1.0, 
1.2, 1.5 and 2.0 m/s were used in the test programme. The primary 
sampler was bias tested with blends of granite, limestone and coal 
(including power station blends) and the results are reported. Sam- 
pling at high cutter velocities, up to 2.0 m/s, with the cutter aper- 
ture 2.5 times the nominal upper size of the material to be sampled, 
gave accurate results without the large increment weights collected 
at slower cutter speeds. 


24026 (PB—89-142905/XAB) Transporting export coal 
from Appalachia. (Booz, Allen and Hamilton, Inc., Bethesda, 
MD (USA)). Nov 1982. 75p. NTIS, PC A04/MF AOl1. 

See also PB—89-142913. 

This publication is part of a series titled Market Guide for 
Steam Coal Exports from Appalachia. It focuses on the transporta- 
tion link in the steam-coal supply chain, enabling producers to fur- 
ther assess their transportation options and their ability to compete 
in the export-coal marketplace. Transportation alternatives and han- 
dling procedures are discussed, and information is provided on the 
costs associated with each element in the transportation network. 


0140 Combustion 


REFER ALSO TO CITATION(S) 24002, 24013, 24673, 24958, 25062, 25251 


24027 (AD-A—202082/4/XAB) Combustion of anthra- 
cite-bituminous coal blends in a spreader stoker boiler at Hol- 
ston Army Ammunition Plant. Final report. Harmon, J.A.; 
Davidson, J.E.; Hartsock, D.K. (Army Construction Engi- 
neering Research Lab., Champaign, IL (USA)). Nov 1988. 
54p. (CERL-TR-E—89/03). NTIS, PC A04/MF AOl1. 

A test program was conducted at the Holston Army Ammu- 
nition Plant near Kingsport, TN to evaluate the combustion of an 
anthracite-bituminous coal blend in a spreader stoker boiler de- 
signed for bituminous coal only. The test program was structured 
to evaluate different percentages of anthracite and bituminous in 
the blend at different operating loads on the boiler. Blends of 15, 
22, 30, and 42% anthracite were combusted at loads of 62.5, 50, 
and 37.5% of the maximum continuous rating (MCR) boiler capac- 
ity. Stack testing and ash sampling were performed to monitor 
combustion performance, in addition to visually inspecting the ash 
bed. The testing disclosed no technical reasons why anthracite-bitu- 
minous blending could not be performed on a long-term basis to 
meet targeted Army anthracite consumption tonnages. 


24028 (CONF-881202—2) Spectral analysis of dynamics 
in fluidized bed tube banks. Chang, S.L.; Lyczkowski, R.W.; 
Berry, G.F. (Argonne National Lab., IL (USA)). Nov 1988. 
Contract W-31109-ENG-38. 12p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009851/JAW. 

From 5. Miami international symposium on multi-phase 
transport and particulate phenomena; Miami Beach, FL, USA (12 
Dec 1988). 

The advancement of fluidized bed combustors, which has at- 
tracted intense commercial interest for burning high-sulfur coal 
economically and in an environmentally acceptable manner, has 
been impeded by severe erosion on the tubes. To understand the 
erosion problems through detailed knowledge of the complex phe- 
nomena of solids circulation and bubble motion, Argonne National 
Laboratory (ANL) has developed a methodology to predict local 
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erosion rates in a two-dimensional fluidized bed by coupling hydro- 
dynamic and erosion models. The ANL state-of-the-art hydrody- 
namic computer model (FLUFIX) is capable of computing the tem- 
poral and spatial flow property distributions in the bed. By using 
the computed results from the FLUFIX code, several erosion 
models have been used to predict local erosion rates in fluidized 
beds. Power spectral analysis can be used to correlate the flow dy- 
namics and erosion. In this paper, the spectral dynamics of two-di- 
mensional fluidized bed tube banks will be presented. The spectral 
analysis includes autocorrelation, cross-correlation and power spec- 
tral density of computed hydrodynamic properties, i.e., pressure, 
porosity, and gas and solids velocities. 7 refs., 10 figs. 


24029 (CONF-881202—3) On the erosion of heat ex- 
changer tube banks in fluidized bed combustors. Bouillard, 
J.X.; Lyczkowski, R.W. (Argonne National Lab., IL 
(USA)). Mar 1989. Contract W-31109-ENG-38. 14p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009853/JAW. 

From 5. Miami international symposium on multi-phase 
transport and particulate phenomena; Miami Beach, FL, USA (12 
Dec 1988). 

A simplified version of the monolayer energy dissipation 
erosion models developed at Argonne National Laboratory (ANL) 
is presented and used to explain the erosion rate dependency upon 
the particle diameter, the fluidizing velocity and the bed porosity. 
Good erosion trends are obtained and agree qualitatively and quan- 
titatively with maximum experimental erosion data obtained at the 
Grimethorpe cold model facility. 19 refs., 4 figs. 


24030 (CONF-890294—1) Role of alloying additions in 
the oxidation-sulfidation of Fe-base alloys. Natesan, K.; Park, 
J.H. (Argonne National Lab., IL (USA)). Mar 1989. Con- 
tract W-31109-ENG-38. 33p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89009825/JAW. 

From Symposium on corrosion and particle erosion at high 
temperatures; Las Vegas, NV, USA (27 Feb 1989). 

Thermogravimetric studies have been conducted on Fe-25 
wt % Cr and Fe-25 wt % Cr-20 wt % Ni model alloys with and 
without additions of refractory metals such as Nb and Zr. In addi- 
tion to bulk alloying, specimens of both alloys were prepared with 
surface implantation of Nb. The alloys with bulk additions of Nb 
and Zr exhibited Cr2Os3 surface scales upon exposure to air and low 
partial pressure O2 environments. The oxide grain size was much 
larger than that observed in the absence of Nb/Zr addition. In the 
oxygen-sulfur mixed-gas environments, the Nb- and Zr-modified 
alloys exhibited a barrier layer of an oxide of Nb or Zr at the 
Cr2O3/substrate interface; this layer minimizes the outward trans- 
port of base-metal elements, thereby extending the time for initi- 
ation of breakaway corrosion. Experiments conducted with Nb-im- 
planted binary and ternary alloys showed no effect on the oxidation 
rate in air and low partial pressure O2 environments; however, the 
oxide grain size was substantially larger compared to that observed 
in the absence of implant. The Nb implant resulted in a substantial 
reduction in the oxidation rate of both alloys when exposed in low- 
and high-sulfur mixed-gas atmospheres. Information on the morpho- 
logical features of the scales in these specimens as well as possible 
reasons for the implant benefit is presented. 6 refs., 16 figs. 


24031 (CONF-890353—1) Alkali removal from PFBC ex- 
haust. Lee, S.H.D.; Carls, E.L. (Argonne National Lab., IL 
(USA)). 1989. Contract W-31109-ENG-38. 6p. NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009773/JAW. 

From Coal-fueled heat engines and gas stream cleanup sys- 
tems; Morgantown, WV, USA (21 Mar 1989). 

The objectives of this work are to reliably measure the 
alkali-vapor (Na and K) concentration in a pressurized fluidized-bed 
combustion (PFBC) exhaust and to demonstrate a fixed granular- 
bed sorber for the control of alkali vapors from the actual PFBC 
exhaust. During this reporting period, Test Series No. 8 with the 
PFBC/alkali sorber unit was conducted to demonstrate the AASB 
technique and to quantify the level of alkali vapors in the PFBC 
exhaust. In Test Series No. 8, Beulah lignite (North Dakota) was 
combusted with Tymochtee dolomite at average bed temperatures 
ranging from 850 to 875{degree}C and a system pressure of 9.2 atm 
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absolute. Beulah lignite has a low potassium but a very high sodium 
content (0.024 and 0.67 wt %, respectively, on a moisture-free 
basis); therefore, our effort was concentrated on the vapor-phase 
sodium for this test. 2 refs. 


24032 (FRT—83-E-0875) Improvement of the calculation 
of radiation transfers in a highly particle laden gas in an en- 
closure. Grousset, D.; Rebuffat, D.; Gouesbet, G.; Mahieu, 
B.; Gougeon, P. (Societe Bertin et Compagnie, 40 - Tarnos 
(FR). Centre de Bayonne; Rouen Univ., 76 (FR)). (Societe 
Bertin et Compagnie, 40 - Tarnos (France). Centre de Ba- 
yonne). 1984. 168p. (FR, EN). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE88757337/JAW. 

The radiative transfer equation taking into account absorp- 
tion and diffusion is studied. A two-flux model is developed for 
simulation of pulverized coal combustion. A four-flux mode! is used 
to describe multiple diffusion of radiation in a heavily loaded 
medium. 


24033 (NERDDP-EG—82-69) Design specification for a 
national coal combustion test facility. Baker, J.W.; Sullivan, 
K.M. (SEE CODE- 9699733 National Energy Research, 
Development and Demonstration Council, Canberra (Aus- 
tralia)). Jun 1982. 129p. Dept. of Resources and Energy, 
GPO Box 858, Canberra, ACT 2601, Australia. 

Predictions for significant increases in Australian coal for 
power generation, together with a background of operating power 
station problems associated with coal usage, have resulted in an ac- 
knowledged need for a coal combustion-emission control test facili- 
ty. The facility will be used to examine coals, as an aid to their suc- 
cessful future use for power generation and also to find ways of 
Overcoming operating problems. On the recommendation of the 
National Energy Research, Development and Demonstration Coun- 
cil a committee, representing the potential users of the facility, was 
established. Under the oversight of this committee a design specifi- 
cation for a combustion emission control test facility has been pre- 
pared. 


24034 (NERDDP-EG—84-268) A replacement of oil by 
coal injection at the blast furnace. Scaife, P.H.; Mathieson, 
J.G.; McCarthy, M.J.; Rogers, H.; Nomura, S. (SEE 
CODE- 9699733 National Energy Research, Development 
and Demonstration Council, Canberra (Australia)). Mar 
1983. 258p. Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia. 

The suitability of Australian coals as low cost alternatives to 
oil and natural gas as supplementary fuel injectants in iron making 
blast furnaces is examined. For this purpose theoretical and experi- 
mental studies of pulverised coal combustion have been carried out 
to establish the critical coal properties and combustion conditions 
relative to typical operating conditions of Australian blast furnaces. 
Coal properties studied included volatile matter content, ash con- 
tent, ash fusibility and particle size. The combustion conditions ex- 
amined included air preheat and coal flow rate. A high temperature 
pilot scale test facility is described which simulates the highly tur- 
bulent and reactive ‘raceway zone’ of a blast furnace. To date the 
characteristics of the raceway zone have been determined for the 
complete range of Australian blast furnace cokes. A preliminary 
trigl in which pulverised coal was injected into an experimental 
raceway in the simulation equipment has provided basic operating 
data for the development of suitable coal injection test conditions. 


24035 Vaporization of trace elements from coal under 
combustion and gasification conditions. Brittain, R.D.; Lau, 
K.H.; Lamoreaux, R.H.; Hildenbrand, D.L. (Materials Re- 
search Lab., SRI International, Menlo Park, CA (US)). pp 
505-514 of High temperature materials chemistry - IV. 
Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Vaporization of trace inorganic constituents from [Illinois 
No. 6 and Wyodak coals was examined by high temperature mass 
spectrometry and complex equilibrium calculations. Knudsen cell 
mass spectrometry studies were performed on low temperature 
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oxygen plasma ashed samples. Trace elements species vaporizing 
over the range 300 - 1700K were identified from the threshold ap- 
pearance potentials and isotope abundance patterns of observed 
ions; dynamic partial pressures were measured against temperature 
and time. Vapor species of 32 major or trace elements were identi- 
fied. Atomic species dominated the vaporization of alkali elements 
under these conditions, but the previously unobserved species 
NaBS/sub 2/ and KBS/sub 2/ were also identified. Most other 
trace elements were observed at atomic species and diatomic sul- 
fides (of As, Pb, Sb, Bi, or Sn) or in atomic form only (Mn, Co, 
Zn, and Cd). Gibbs energy minimization calculations are being per- 
formed for the same conditions examined by mass spectrometry. 
Thermodynamic data for over 300 gases and condensed phases are 
included. The objective of the approach is first to establish agree- 
ment with mass spectrometer results, then to extend calculations to 
predict the equilibrium behavior of trace elements under coal com- 
bustion and gasification conditions. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 24026, 24474 


24036 (DOE/EIA—0125(88/4Q)) Coal distribution, Jan- 
uary--December 1988. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 30 Mar 1989. 184p. NTIS, PC A09/ 
MF AOl - GPO - OSTI; 1; GPO Dep. Order Number 
DE89009517/JAW. 

The US coal mining industry continued to grow strongly in 
1988,producing nearly 950 million short tons of coal from January 
through December and distributing approximately the same 
amount. The production and distribution totals for 1988 each sur- 
passed the record high totals established in 1987. Other highlights 
include: (1) The higher level coal shipments over 1987 (28 million 
short tons) included an additional 11 million short tons to domestic 
consumers and an additional 17 million short tons to foreign desti- 
nations. (2) Production in the Western Region reached a record 307 
million short tons. (3) Coal deliveries to electric utility plants were 
above those in 1987 partly because of increased electricity demand 
and the substitution of coal-fired electric generation for drought-af- 
fected hydroelectric generation. (4) A modest recovery in the steel 
industry brought shipments to domestic coke plants to their highest 
level since 1984, and (5) Railroad coal transporation was at a 5-year 
high due partly to drought conditions which interfered with water 
transportation. 6 figs., 33 tabs. 


24037 (ME—8103) Study of distribution systems for 
small to medium scale industrial coal users in central Canada. 
(Montreal Engineering Co. Ltd., Toronto, Ontario 
(Canada); Peat Marwick Ltd. (Canada)). 1981. 253p. (CE— 
02416). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

This study estimates the size and geographical distribution of 
the demand in Quebec and Ontario for solid thermal coal as a fuel 
for industrial, commercial, and other markets, from 1980-2000, and 
reviews the capability of current and potential coal distribution sys- 
tems to transport the coal required. Environmental regulations en- 
acted by all levels of government in the two provinces that could 
affect the use of coal are examined and the effects of these regula- 
tions are taken into account by factoring in the costs of conversion 
and possible reductions in use. Coal from Canada and from the U.S. 
are compared to estimate which could be expected to have the 
lowest delivered cost per BTU. The methodology used includes the 
conversion of existing equipment and the construction of new facili- 
ties. Life cycle costs and benefits of converting to coal operation 
are examined, including the cost of conversion, alternate fuel costs, 
costs of coal distribution, and additional operating costs if any. Dis- 
tribution costs include the costs of rail haulage, handling and stock- 
piling, and trans-shipment. Coal price is assumed to increase at 1%/ 
year faster than the general level of inflation. Competing fuels are 
natural gas and residual fuel oil. Six industries form the basis of the 
study, accounting for 58% of the 1978 heavy fuel oil and natural 
gas consumption in Ontario and Quebec. The iron mining, smelting 
and refining, pulp and paper, and cement industries are identified as 
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candidates for coal substitution. The market is estimated with the 
low end of the range based upon a 3-year payback and natural gas 
as a competing fuel, while the high end is based on a 5-year pay- 
back and residual oil as a competing fuel. Policy tools that could be 
used by the government are also examined to encourage coal substi- 
tution. 2 figs., 97 tabs. 


24038 (PB—89-142913/XAB) Market guide for steam 
coal exports from Appalachia. Appendices A and C. (ICF, 
Inc., Fairfax, VA (USA)). Mar 1982. 16ip. NTIS, PC A08/ 
MF AOl. 

See also PB—89-142905. 

This publication is part of the series titled Steam Coal Ex- 
ports from Appalachia. The first part lists the answers to questions 
that are most frequently asked by people interested in the overseas 
distribution of Appalachian steam coal. Section two gives an over- 
view of the market for Appalachian steam coal, including forecasts 
of demand, potential U.S. market share and factors affecting it, and 
descriptive material about coal-quality requirements in Europe. Sec- 
tion three outlines the current structure of steam-coal export trade 
in the United States and potential developments that will influence 
its future. 


24039 (PB—89-143077/XAB) Potential role of Appalach- 
ian producers in the steam-coal export market. Task 1. Inter- 
national steam coal trade analysis. (ICF, Inc., Fairfax, VA 
(USA)). Nov 1981. 191p. NTIS, PC A09/MF AOI. 

The first publication in the series titled Market Guide for 
Steam Coal Exports from Appalachia provides a forecast for and 
analysis of the international market for imported steam coal and the 
potential U.S. share in this market, particularly for Appalachian 
producers. The forecast of world steam coal import demand is de- 
veloped for 1985, 1990, and 1995 for the major coal-using countries 
in Europe and the Pacific Rim. It predicts a two-fold increase by 
1995 in gross domestic steam coal requirements in the countries 
analyzed, compared with 1979 levels. 


24040 (PB—89-152722/XAB) Export trading companies: 
do they offer new opportunities for Appalachian coal. (From 
the series, Market Guide for Steam Coal Exports from Appa- 
lachia), (Energy Concepts Unlimited, Inc., Washington, DC 
(USA)). Nov 1982. 15p. NTIS, PC A03/MF AO1. 

See also PB—89-152755. 

The publication from the series titled, Market Guide for 
Steam Coal Exports from Appalachia was written after the Export 
Trading Company act became law in October 1982. The results of 
a survey of major banks, coal producers, traders, and related orga- 
nizations showed that while ETCs may offer some Appalachian 
coal producers the prospect of greater ability to compete in the 
export market, the achievement of such gains would be neither easy 
nor automatic. A knowledge gap in the Appalachian Region about 
ETC rules, regulations, and organizational requirements would 
have to be bridged before serious ETC activity could develop. 


24041 (PB—89-152730/XAB) Coal export financing: how 
it is done and who does it. (From the series, Market Guide 
for Steam Coal Exports from Appalachia). Kanter, L.E.; 
McSweeny, J.J. (Appalachian Regional Commission, Wash- 
ha DC (USA)). Nov 1982. 70p. NTIS, PC A04/MF 

See also PB—85-222719. 

This publication, part of the series titled Market Guide for 
Steam Coal Exports from Appalachia provides information on 
export markets, contracts, and related matters for producers and 
others involved in mining, selling, and shipping Appalachian coal 
to foreign buyers. It also includes information on the financial insti- 
tutions that provide export finance and how they are used. Senior 
officers of more than 40 banks ranged from the largest money 
center bank and a major foreign bank in New York City to small 
banks in Appalachia. 
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0160 Health And Safety 


REFER ALSO TO CITATION(S) 24023 


24042 (PB—89-143382/XAB) Sensitive ground-fault pro- 
tection for mines. Phase 3. Coordination-free gfr’s (ground- 
fault relays) for ac distribution. Open file report, 8 July 1986- 
7 April 1988 (Final). Trutt, F.C.; Kohler, J.L.; Rotithor, H.; 
Morley, L.A.; Novak, T. (Pennsylvania State Univ., Univer- 
sity Park (USA). Dept. of Mineral Engineering). Jun 1988. 
97p. NTIS, PC A0OS/MF AO1. 

See also Phase 2, PB—87-203410. 

The final report for Phase 3 of Bureau of Mines Contract 
concerns the research and development of a coordination-free relay 
for ground-fault protection in mine power distribution systems. The 
dynamic nature of distribution systems used in coal mines makes it 
difficult to maintain coordination of the ground-fault relays. Exces- 
sive clearing times under fault conditions are a direct result of 
poorly coordinated systems. This results in an increased risk of fire 
or electric shock. One result of the project is the development and 
demonstration of a technology which will eliminate the need to co- 
ordinate serial ground-fault relays while insuring that any ground 
fault is cleared in a minimum amount of time. 
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REFER ALSO TO CITATION(S) 24116, 24439, 24440 


24043 (KEC—1989) Improvements to the heavy oil mini- 
plant research facility. Final report. (Kilborn Energy, Inc., 
Calgary, AB (Canada)). [1989]. 224p. (MICROLOG—88- 
05977). Canada Centre for Mineral and Energy Technology, 
Technical Information Division, 555 Booth St., Rm. 342, 
Ottawa, ON, Canada KIA 0G1;MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The existing maintenance building at the Devon Research 
Centre has been converted to a Heavy Oil Mini-Plant Research Fa- 
cility. Kilborn Energy Inc. were engaged to replace the electrical 
components in the test area with electrical components suitable for 
a Class I Group D Division 1 electrical area classification. General 
purpose switchgear, MCCs and control equipment were located in 
a separate room within the research test facility. Ventilation air 
from an external air supply unit was provided for the electrical 
room and general test facility area. The heavy oil mini-plant test 
equipment was supplied and installed by others under a separate on- 
tract to Energy, Mines and Resources, Canada. 


0201 Reserves 


24044 (DOE/FE—0126) Report to the Congress on ex- 
pansion of the Strategic Petroleum Reserve in one billion bar- 
rels: Submitted in response to the conference report accompa- 
nying the Department of the Interior and Related Agencies 
Appropriations Act for fiscal year 1989 (H.R. Report No. 
100-862). (USDOE Assistant Secretary for Fossil Energy, 
Washington, DC. Office of the Deputy Assistant Secretary 
for Strategic Petroleum Reserve). Apr 1989. 70p. NTIS, PC 
A04/MF AOl - OSTI; i; GPO Dep. Order Number 
DE89010542/JAW. 

Expansion of the US Strategic Petroleum Reserve (SPR) 
from 750 million barrels to one billion barrels would require sub- 
stantial budgetary resources (over $6 billion at current oil prices), 
major construction of storage and distribution facilities, and over 
ten years to complete construction and fill. Prior to embarking on 
such an undertaking, a comprehensive study is required to assess 
whether the benefits of expansion justify the expected costs and to 
evaluate SPR expansion in the context of overall domestic and 
international energy policies. Such a study has been initiated and is 
expected to be completed later this year. This report, prepared in 
response to the Conference report accompanying the Department if 
Interior and related Agencies Appropriation Act for Fiscal Year 
1989, addresses only the technical parameters associated with ex- 
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panding the SPR from 750 million to one billion barrels. In identi- 
fying candidate sites, distribution requirements, and estimated con- 
struction costs and schedules, the report also examines key param- 
eters that impact any expansion configuration, i.e., industrial versus 
government ownership, crude oil versus refined product storage, 
storage in other than Gulf Coast locations and drawdown rate. 10 
refs., 17 figs., 10 tabs. 


24045 (ERBC—ST84-18) Alberta's reserves of crude oil, 
oil sands, gas, natural gas liquids, and sulphur. (Energy Re- 
sources Conservation Board, Calgary, AB (Canada)). 1983. 
vp. (CE—02466). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report presents tables of data on reserves of convention- 
al crude oil, bitumen, synthetic crude oil, natural gas, natural gas 
liquids, sulfur, and ethane in Alberta. Other information provided 
includes reservoir and formation characteristics, energy content (for 
gas), and historical statistics on wells and additions to reserves. Es- 
timates of the ultimate potential of reserves are also presented. A 
folded map in pocket illustrates oil and gas fields, oil sand deposits, 
main pipelines, refineries and gas processing plants. Includes glossa- 
ry. 


24046 (ERCB/C—GB89-3) Annual review of crude oil 
reserves. (Energy Resources Conservation Board, Calgary, 
AB (Canada)). 1989. 50p. (CE—02534). Energy Resources 
Conservation Board, 640-5th Ave. SW, Calgary, AB, 
Canada T2P 3G4; $106.13 CAN. 

This annual review (28 February 1989) of the crude oil re- 
serves of Canada comprises four tables: proposed reserve changes 
(initial volume in place and initial established reserves), schemes 
which received enhanced recovery recognition in 1988, pre-booked 
reserves for schemes approved in 1988 and awaiting enhanced re- 
covery recognition. 


24047 (GS—87-26) Conventional petroleum resources of 
the Canadian west. Podruski, J.A.; Barclay, J.E.; Hamblin, 
A.P.; Lee, P.J.; Osadetz, K.G.; Procter, R.M.; Taylor, G.C.; 
Conn, R.F.; Christie, J.A. (Geological Survey of Canada, 
Ottawa, Ontario (Canada)). 1987. 167p. (In French). (MI- 
CROLOG—88-04021). Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St., Ottawa, 
ON, Canada KIA OE4; $10.00 OTHER COUNTRIES 
$12.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

The first part of this paper presents estimates of remaining 
conventional light and medium oil potential in western Canada, 
based on extensive geological, technical and statisticl analysis of 
both present production areas and region still to be fully explored. 
It is estimated that in the 78 established petroleum exploration plays 
examined, in which ca 2360 million m/sup 3/ of recoverable oil 
have already been discovered, have an additional 509 million m/sup 
3/ (median value) of recoverable oil still to be discovered. An addi- 
tional 61 million m/sup 3/ (median value) are estimated to occur in 
conceptual plays that have not yet been successfully tested. The re- 
maining potential is predicted to be dispersed in more than 4000 
separate accumulations, most of which would be small relative to 
existing discoveries. The second part, using information from the 
first part, determines the relationship between the wellhead price of 
oil and the long-term profitability of the undiscovered resources 
under a set of technical, cost and fiscal assumptions. The propor- 
tion of the potential that might be economically recoverable is iden- 
tified. In this economic analysis, a marginal full-cycle case estimates 
profitability at the time an exploratory drilling decision is made; a 
half-cycle case does not consider any discovery costs. Results show 
that 70% of the undiscovered light and medium oil resources may 
be profitable over the long term at prices ranging from 15 to 22.50 
Canadian dollars/bbl. The relationship of price and economic po- 


tential is relatively inelastic in this price range. 143 refs., 118 figs., 
81 tabs. 
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24048 (SAND—88-2267) Strategic Petroleum Reserve 
(SPR) additional geological site characterization studies, Big 
Hill Salt Dome, Texas. Neal, J.T.; Magorian, T.R. (Sandia 
National Labs., Albuquerque, NM (USA)). Sep 1988. Con- 
tract AC04-76DP00789. 76p. NTIS, PC A0O5/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010537/JAW. 
The salt mass at Big Hill dome, Texas, has been character- 
ized using information from 28 wells that were drilled in prepara- 
tion for solution mining of fourteen new 11.5 MMBBL caverns for 
the Strategic Petroleum Reserve. Beneath an exceptionally thick 
caprock ({approximately}1350 ft), the salt is very pure, with an av- 
erage anhydrite content of about 1.7%, and only minor shale and 
sylvite along the southern tier of caverns. Anhydrite distribution 
between holes is correlative on the density logs, revealing two dis- 
tinct spines in the salt mass. These are separated by a north-north- 
east- trending shear zone that is structurally aligned with the High 
Island -- Spindletop salt ridge and parallels the Hackberry Embay- 
ment, a major Gulf Coast feature. The shear zone appears to dis- 
place the caprock down to the east by as much as 100 ft. Addition- 
al cavern space along the western and southern boundaries cannot 
be ruled out until further exploration is completed. Other space is 
available to the north, and probably has better potential for expan- 
sion. The results further substantiate the conclusions of the original 
geological site characterization report (SAND81-1045) that the site 


is geologically superior for SPR cavern development. 10 figs., 1 
tab. 


0202 Geology And Exploration 


REFER ALSO TO CITATION(S) 24048, 24124, 25946 


24049 (DOE/BC/14126—6) On the use of pressure and 
tracer test data for reservoir description. Mishra, S. (Stanford 
Univ., CA (USA). Petroleum Research Inst.). Apr 1989. 
Contract FG22-87BC14126;AC21-85MC22042. 130p. 
(SUPRI-TR—65). NTIS, PC A07/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89000736/JAW. 

This study compares well-to-well tracer test and transient 
pressure test responses in a 5-spot pattern with permeability vari- 
ations to examine: (a) the sensitivity of test responses to the pres- 
ence of heterogeneity, and (b) quantification of permeability varia- 
tion from the analysis of well test data. The first part of this re- 
search deals with non-communicating layered systems. Analytical 
models are used to compute pressure and tracer flow behavior for 
several hypothetical systems. The second part deals with single- 
layer areally heterogeneous systems. A reservoir description proce- 
dure, based on the heterogeneity index and a combined analysis of 
pressure and tracer test data, is proposed. 79 refs., 46 figs., 10 tabs. 


24050 (SAND—89-0663C) SEMS technology: Recent 
hardware improvements and developments, October 1, 1988-- 
September 30, 1989. Sleefe, G. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1989. Contract AC04-76DP00789. 
8p. (CONF-890492—1). NTIS, PC A02/MF AOI - OST]; 1; 
GPO Dep. Order Number DE89010032/JAW. 

From Natural gas research and development; Morgantown, 
WV, USA (18 Apr 1989). 

The objectives of the project were to design, develop, in- 
stall, and monitor sea-bottom seismic stations and to analyze sea- 
floor motion records to provide a seismic characterization of off- 
shore oil and gas leasing regions. The system and its operations are 
described. 7 refs., 3 figs. 


24051 Pressure transient analysis of arbitrary shaped res- 
ervoirs with the boundary element method. Kikani, J.; Horne, 
R.N. (Stanford Univ. (US)). pp 519-530 of Proceedings of 
the 1988 SPE 63rd annual technical conference and exhibi- 
tion. Richardson, TX; Society of Petroleum Engineers 
(1988). (CONF-881012—). 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

Two Boundary Element (BEM) formulations are proposed 
for the solution of pressure transient problems in homogeneous, an- 
isotropic reservoirs. With these methods, pressure solutions in arbi- 
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trary reservoir shapes with multiple sources and/or sinks and a va- 
riety of constant and/or time dependent boundary conditions can 
be generated. This technique is superior to numerical methods in 
that it preserves the analytical nature of the solution as the govern- 
ing linear differential operator is solved exactly in the problem 
domain. In the first formulation, the fundamental solution to the ad- 
joint differential operator is used together with a full implementa- 
tion of the convolution character of the resulting integrals to obtain 
an implicit and stable solution. The second formulation consists of 
using the BEM in Laplace space. Since the time dimension is re- 
placed by a parameter in Laplace space, fundamental solution to 
the modified Helmholtz operator is used for the BEM formulation. 
Real space solution is obtained by inverting the Laplace space solu- 
tion numerically. This method is shown to be more efficient and is 
compared to the convolution BEM results. A variety of problems 


illustrating various aspects of the boundary element procedure are 
demonstrated. 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 24049, 24072, 24078, 24079, 24080, 24081, 
24082, 24083, 24084, 24085, 24090, 24122, 25583 


24052 (DOE/BC/10844—15) Polymers for mobility con- 
trol in enhanced oil recovery: Third annual report for the 
period October 1987--September 1988. McCormick, C.L.; 
Hester, R.D. (University of Southern Mississippi, Hatties- 
burg (USA). Dept. of Polymer Science). Apr 1989. Con- 
tract AC22-85BC10844. 115p. NTIS, PC A06/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89000738/JAW. 
Research during FY-88 has focused on synthesis and charac- 
terization of copolymers with intra- or intermolecular associations. 
Associative copolymers of acrylamide with N-alkylacrylamides, 
ampholytic copolymers of NaAMPS and AMPDAC, and micelle 
forming copolymers with PDAAM have shown unique rheological 
properties which can be varied by changing microstructure. Dilute- 
solution studies as well as rheological studies have been conducted 
on these associative systems in order to probe molecular interac- 
tions. Such studies indicate significant potential advantages of these 
systems in EOR applications. Size exclusion chromatography and 
dynamic light scattering analysis techniques are being developed 
concurrently so that EOR polymer molecular weight distributions 
can be measured. The two analysis methods are complementary and 
have been successfully employed to cross-collaborate measurement 


results. Individual projects are processed separately for the data 
bases. 


24053 (DOE/BC/14246—T1) Microbial field pilot study: 
Quarterly technical progress report: November 22, 1988--Feb- 
ruary 28, 1989. Knapp, R.M.; Mcinerney, M.J.; Menzie, 
D.E.; Chisholm, J.L. (Oklahoma Univ., Norman (USA)). 5 
Apr 1989. Contract FG22-89BC14246. 13p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009552/JAW. 

The objective of this project is to perform a microbially en- 
hanced oil recovery field test pilot test in the Southeast Vassar 
Vertz Sand Unit (SEVVSU) in Payne County, Oklahoma. Indige- 
nous, anaerobic, nitrate-reducing bacteria will be stimulated to se- 
lectively plug the flow paths which have been preferentially swept 
by a prior waterflood. This will force future flood water to encoun- 
ter regions of the reservoir bypassed by the first flood, thereby in- 
creasing sweep efficiency. During this quarter studies were made to 
characterize the in situ bacteria in brine samples recovered from 
various locations in the SEVVSU. The characteristics of five anaer- 
obic nitrate-using bacteria have been investigated. 2 refs., 4 figs. 


24054 (GMG—R7-04) A method for handling gas solubil- 
ity in the water phase for compositional models. Nghiem, 
L.X.; Fong, D.K. (Computer Modelling Group, Calgary 
AB (Canada)). 1981. 29p. (CE—02508) CANMET/T ID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The design of oil displacement by CO/sub 2/ must take into 
account the CO/sub 2/ solubilty in the water phase especially in 
watered-out reservoirs or in simultaneous/alternate/slug injection 
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of CO/sub 2/ and water. This report presents a method for han- 
dling gas solubility in the water phase for compositional models. 
The method can easily be implemented into existing implicit pres- 
sure, explicity composition and saturation models which use an 
equation of state for phase behavior and density calculations. It uti- 
lizes Henry's law to describe the gas solubility in water and does 
not require a modification of ihe flash routine to handle three-phase 
calculations. The Peng-Robinson equation of state is used in all ex- 
amples. The method has been implemented into MISIM3, Equation 
of State Compositional Model. Numerical results with CO/sub 2/ 
injections show that the method is quite efficient for handling mate- 
rial transfer between the water and hydrocarbon phases. 22 refs., 3 
figs., 3 tabs. 


24055 (NIPER—405) Adverse effects of mineral-alkali 
reactions in alkaline flooding: A reappraisal, project BE4B, 
FY89. Lorenz, P.B. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). Feb 1989. Con- 
tract FC22-83FE60149. 35p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010669/JAW. 

‘An analysis is presented of data from experiments on miner- 
al-alkali reactions. The most informative experiments consisted of 
injection into "slim tubes” containing crushed sand: (1) NaOH into 
a high-clay sand, and (2) NazCOs into a low-clay sand. A fast (ion 
exchange) reaction occurred in both experiments, consuming 42% 
and 4% of the alkalinity in a 1-PV slug, respectively for 1 and 2. A 
slow (dissolution-precipitation) reaction consumed about the same 
proportions, but ceased in 2 and continued indefinitely in 1. Peaks 
of sodium, calcium, and magnesium concentrations in the effluent 
of 1 prior to expected breakthrough are unexplained, but may be 
partly associated with pre-saturation with KCl and the presence of 
K-feldspar. Relative timing of Si and Al effluent profiles suggest 
two precipitation reactions with different Al/Si stoichiometry. The 
failure of simple equilibrium calculations to account for alkalinity, 
pH, and cencentrations of calcium and carbonate in the effluent 
from 2 indicates complex equilibria or slow kinetics. 2 refs., 14 fig., 
18 tabs. 


24056 (PRI—1981-4) The evaluation of interblock mobili- 
ty using a modified midpoint weighting scheme. Ito, Y. (Pe- 
troleum Recovery Inst., Calgary, Alberta (Canada)). 1981. 
30p. (CE—02507). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A modified midpoint weighting scheme is a technique which 
can be used for increasing the accuracy and stability of finite differ- 
ence numerical simulations. Generally, if midpoint weighting is 
used to evaluate the transmissibility at an interface between adja- 
cent blocks in an oil reservoir, explicit methods may not produce 
the correct solution and implicit methods may lead to an oscillatory 
behavior. Reasons for this behavior have been investigated and it 
has been found that these problems occur because of numerical lim- 
itations during accumulation of the displacing fluid within the up- 
stream block. A proposed modified version of midpoint weighting 
appears to eliminate this problem and several linear displacement 
test runs have indicated that the local truncation errors are compa- 
rable to those in the two-point upsteam scheme the use of which is 
constrained due to its assymetric charcter. The results were also 
compared to the single-point upsteam scheme the use of which is 
constrained due to its assymetric character. The results were also 
compared to the singlepoint upstream weighting method and it was 
found that the modified midpoint weighting scheme allowed the 
use of a coarser grid while maintaining similar accuracy. An addi- 
tional advantage to this new technique is that it can also be used in 
an implicit formulation. 8 refs., 11 figs. 


24057 (PRI—RN-9) Viscosities of carbon dioxide-sulfur 
dioxide mixtures and the effect of methane on sulfur dioxide- 
oil miscibility. Lee, J.I. (Petroleum Recovery Inst., Calgary, 
Alberta (Canada)). 1979. 34p. (CE—02538). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Viscosities of liquid SO/sub 2/ and CO/sub 2/-SO/sub 2/ 
mixtures were measured using a capillary tube viscometer at tem- 
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peratures between 25 and 69/sub 0/C and pressures up to 13.1 MPa 
(1900 psia). The effect of CH/sub 4/ on SO/sub 2/-oil miscibility 
was also investigated. Viscosity results suggest that the use of CO/ 
sub 2/-SO/sub 2/ mixtures for miscible flooding can alleviate the 
high mobility problem which is a shortcoming of the CO/sub 2/ 
injection process. Because viscosities are increased over that of 
CO/sub 2/ alone, use of a CO/sub 2/-SO/sub 2/ mixture could 
reduce viscous fingering and promote a higher recovery at solvent 
breakthrough. Solubility studies show that the formation of two 
liquid phases can be minimized or avoided by adding CH/sub 4/ to 
SO/sub 2/. This enables miscible flooding to take place in situations 
where the reservoir temperature is low and the oil is rich in heavy 
ends. A mixture of CH/sub 4/ and SO/sub 2/ may be superior to 
hydrocarbon gas as a miscible flooding agent as it can provide a 
lower gravity contrast and a more favorable mobility ratio with the 
reservoir fluids. Some engineering and economic criteria are given 
to illustrate the selection of a preferred solvent for miscible dis- 
placement among CO/sub 2/, C/sub 3/H/sub 8/, SO/sub 2/, and a 
CO/sub 2-SO/sub 2/ mixture. 21 refs., 16 figs.,6 tabs. 


24058 Light oil steamflooding. Sarathi, P.S.; Roark, D.; 
Strycker, A.R. (NIPER (US)). pp 431-442 of Proceedings of 
SPE 1988 California regional meeting. Richardson, TX; So- 
ciety of Petroleum Engineers (1988). (CONF-880380—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (23 Mar 1988). 

Although steamflooding is traditionally used to recover 
heavy oils, some pilot projects have demonstrated steamflooding to 
be an effective technique for recovering higher gravity oils. In con- 
trast to steamflooding of heavy crude oils, steam distillation is pre- 
dicted to be more important and gravity override less important for 
light crude oils. In this investigation, the authors compared results 
from the steamflooding of four light crude oils (30° to 48° API and 
about 4 to 7 cp at 78°F) with that of a heavy oil (14° API and 
2,700 cp at 78°F). Data obtained in this study were also used to 
verify reported numerical simulation results. Most of the experi- 
ments were conducted using a two-dimensional physical model. In 
addition to the usual measurement of oil recoveries, compositional 
analyses of the crude oils, produced oils (as a function of time), and 
residual oils in the sandpack were made to determine what compo- 
sitional changes occurred during the steamflood. 


0204 Processing 
REFER ALSO TO CITATION(S) 23969 


24059 (PCPP/R—SP88-40) Selective extraction of nitro- 
gen components from fluid catalytic cracking feedstocks. 
Final report. Lennox, R.K.; Chmielowiec, J.; Curts, L.E. 
(Petro-Canada Products, Sheridan Park, Ontario. Research 
and Development Centre). 1988. 86p. (MICROLOG—88- 
05984). Canada Centre for Mineral and Energy Technology, 
Technical Information Division, 555 Booth St., Rm. 342, 
Otiawa, ON, Canada KIA 0G1;MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Selective extractions employing dipolar aprotic solvent sys- 
tems such as N,N-dimethyl formamide/water (90:10), N-methyl 2- 
pyrrolidone/Water (90:10) and dimethyl] sulfoxide/water (94:6) will 
partially denitrogenate gas oil fractions derived from either conven- 
tional or synthetic sources. Optimum conditions for maximizing ni- 
trogen removal for dimethyl sulfoxide solvent systems are as fol- 
lows: solvent water content = 6% by weight, solvent to gas oil ex- 
traction ratio = 1/1 by volume, extraction temperature = 100/sup 
0/C. The resulting partially denitrogenated gas oil raffinate possess- 
es superior fluid catalytic cracking (FCC) processing properties i.e., 
a substantial increase in the C/sub 5/+ gasoline product and C/sub 
3/-C/sub 4/ hydrocarbon yields can be expected from FCC proc- 
essing of this type of feedstock. 
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REFER ALSO TO CITATION(S) 24250, 24632 


24060 (AD-A—202291/1/XAB) Application of nonde- 
structive evaluations to the prediction of turbine fuel peroxi- 
dation potential. Final report, 5 August 1987-5 February 
1988. Fodor, G.E.; Kohl, K.B.; Naegeli, D.W. (Southwest 
Research Inst., San Antonio, TX (USA)). Feb 1988. 17p. 
(SWRI—17-7958-840). NTIS, PC A03/MF AO1. 

After the theoretical and experimental baselines were estab- 
lished to determine the potential peroxide content of jet fuels, non- 
destructive methods of analyses were evaluated to augment the 
procedures. The use of proton nuclear magnetic resonance (NMR), 
ultraviolet (UV), and infrared (IR) spectroscopies were evaluated. 
UV and NMR did not respond to the trace-quantity compositional 
changes caused by autoxidation in the examined fuels. Direct detec- 
tion and measurement of the primary autoxidation intermediates, 
that is, peroxides and hydroperoxides, were not feasible by the ap- 
plied nondestructive analytical methods. Indications are that IR 
may be used for the detection and measurement of peroxide decom- 
position products such as alcohols and carbonyl compounds. 


24061 (AD-A—202297/8/XAB) Studies of diesel-fuel in- 
solubles formation and fuel-stabilizer additives. Interim 
report, October 1986-August 1988. Westbrook, S.R.; Stavin- 
oha, L.L.; Present, D.L. (Southwest Research Inst., San 
Antonio, TX (USA). Belvoir Fuels and Lubricants Research 
Facility). Aug 1988. 45p. (BFLRF—255). NTIS, PC A03/ 
MF AO1. 

Insolubles in diesel fuels are known to occur through several 
mechanisms, some of which include polymerization, condensation, 
and acid-base reactions. Recent studies have revealed that acid-base 
reactions (or acid-catalyzed reactions) are especially important in 
the formation of sediments in fuels containing catalytically cracked 
stock. Evidence also exists that simply removing the acid and base 
fractions of the fuel does not completely eliminate sediment forma- 
tion, which would indicate some sort of preliminary reaction, such 
as oxidation. Fuels containing little or no cracked stock are usually 
subject to different reactions to form insolubles. The type of addi- 
tive used to reduce insolubles formation depends on the reactions 
that occur to produce the insolubles. For these reasons, additive ef- 
ficacy will vary between fuels. The formations of fuel insolubles in 
a straight-run fuel, a light-cycle oil, and a blend of the two were 
studied. The effects of several commercial fuel-stabilizer additives 
and one pure compound on sediment formation were studied. The 
inhibition mechanism of one fuel stabilizer, N,N’-dimethylcyclohex- 
ylamine, was also studied. The usefulness of the model system for 
evaluating stabilizer additive effectiveness was also demonstrated. 


24062 (AD-A—203320/7/XAB) Modern multiple-pulse, 
high field NMR studies of high density jet fuels. Final report. 
Alderman, D.W.; Curtis, J.C.; Grant, D.M.; Mayne, C.L.; 
Pugmire, R.J. (Utah Univ., Salt Lake City (USA). Dept. of 
Chemistry). Aug 1988. 54p. NTIS, PC A04/MF AOl1. 
Modern high-field NMR spectroscopic techniques have been 
evaluated in order to assess the capabilities of such techniques for 
the study of jet fuels and related materials. The utility and quantita- 
tive aspects of spectral editing techniques were evaluated. The 
DEPT method is one of the more-attractive spectral editing pulse 
sequences but the quantitative aspects of all such editing procedures 
are quite poor. The field of 2-dimensional NMR spectroscopy is 
growing rapidly and several existing 2-D techniques are quite at- 
tractive for jet fuel studies. The protonhomonuclear correlation ex- 
periment is shown to provide useful information even in complex 
fuels. The heteronuclear correlation (*H-'°C) experiment permits 
one to sort out overlapping lines in both the proton and carbon fre- 
quency domains. The J-coupled 2-D experiment is very useful for 
characterizing the nature of the carbon resonances as C, CH, CH2 
and CH3 groups in jet fuels. A combination of heteronuclear corre- 
lation and J-coupled 2-D experiments allow one to sort and identify 
the hundreds of rescnance lines in jet fuels. The 2-D inadequate 
method was shown to be a particularly useful experiment for deter- 
mining carbon-carbon connectivities. A combination of the heteron- 
uclear correlation, J-coupled, and INADEQUATE 2-D experi- 
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ments proved to be a very powerful combination of techniques for 
identifying all of the major structural types of fragments in the JP- 
4, JPS, and MIG-25 fuels. It is shown that pattern recognition tech- 
niques can be used to correlate the data from several experiments 
and identify fuel constituents at a level of detail that exceeds other 
presently available analytical methods. 


24063 (PB—89-148100/XAB) Development of standard 
measurement techniques and standard reference materials for 
heat capacity and heat of vaporization of jet fuels. Final 
report, August 1987-May 1988. Callanan, J.E. (National 
Bureau of Standards, Boulder, CO (USA). Chemical Engi- 
neering Science Div.). Aug 1988. 33p. (NBSIR—88/3093). 
NTIS, PC A03/MF AO1. 

Procedures developed in the NBS-Boulder Laboratory for 
heat-capacity measurements of solids were adapted successfully for 
the determination of liquid-heat capacities. Heptane was used as a 
standard in the measurement of the heat capacity of three jet tuels, 
JP-4, JP-7, and JP-8x, from 220 to 360 K. Transitions were ob- 
served in these fuels as follows (fuel, temperature): JP-4, 320 K; JP- 
7, 220-230 K; JP-8x, 220-240 K. Combined thermogravimetric and 
scanning calorimetric techniques were used successfully to measure 
heats of vaporization of cyclohexane, cis-decalin, and heptane. The 
precision of these measurements was better than 0.9%; agreement 
with literature values was satisfactory in view of small differences 
between the measuring temperature and the iiterature values for the 
boiling points. 


24064 (RIE—1988) [Canadian] Industry profile. Petro- 
chemicals. (Department of Regional Industrial Expansion, 
Ottawa, Ontario (Canada); Ministry of State for Science and 
Technology, Ottawa, ON (Canada)). 1988. 8p. (MICRO- 
LOG—89-00042). Dept. of Regional Industrial Expansion, 
Public Information Branch, 235 Queen St., Ottawa, ON, 
Canada K1A 0HS5S; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

After several years of losses, the Canadian industry is now 
profitable and stands to become more profitable as product prices 
worldwide increase to levels that will justify building the new ca- 
pacity that will soon be required. From a long-term perspective 
based on comparative return on investment, the Canadian petro- 
chemical industry overall has not been as competitive as U.S. Gulf 
Coast facilities. Existing oil-based and gas-based ethylene and ethyl- 
ene derivative facilities will, however, be in a good competitive po- 
sition, relative to any new, higher-cost plants that will have to be 
built to supply increased petrochemical demands. Overall, the 
Canada-U.S. Free Trade Agreement will have a positive impact on 
the industry. The elimination of tariffs will increase profitability on 
existing exports and will open up the U.S. market to a range of oil- 
based products now exluded by high tariffs. Investment prospects 
for additional facilities to supply the North American market have 
been improved. These opportunities will include products based on 
competitively priced, primary petrochemicals such as propylene 
and the aromatics. 2 figs., 6 tabs. 
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REFER ALSO TO CITATION(S) 24064, 24475 


24065 (DOE/EI/19922—T1) Maine Office of Energy 
Resources 1986-87 distillate price and inventory monitoring 
program: Final report. (Maine Office of Energy Resources, 
Augusta (USA)). 1987. Contract FC01-86E119922. 6p. 
NTIS, PC A02/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009089/JAW. 

During the winter of 1986-87, the Maine Office of Energy 
Resources (OER) continued its regular monitoring of prices of pe- 
troleum products in the Siate of Maine. The office has been survey- 
ing residential home heating prices since 1977. In 1979, OER began 
collecting data on inventory levels and rack prices. The 1986-87 
survey was funded through a grant provided by the US Depart- 
ment of Energy (DOE). This grant covered the costs of data 
collection,analysis, and computer data storage and transmission. 
The survey sample was modified in 1984 to reflect the needs of 
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OER and DOE. Working with the Energy Information Administra- 
tion, OER staff developed a new sample of 28 companies which 
were surveyed on a regular basis this year. Surveys were done 
monthly in September,October, and November, weekly in Decem- 
ber, January, and February,and bi-monthly in March and April. 
Companies were contacted on the first Monday of the report 
period, with missing responses collected the following day. There 
was no survey during the week December 24. 3 figs. 


24066 (DOE/EIA—0035(88/12)) Monthly energy review, 
December 1988. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Energy Markets and End 
Use). 29 Mar 1989. 146p. NTIS, PC A0O7/MF AOI - OSTI; 
1; GPO Dep. Order Number DE89009370/JAW. 

This article reviews financial results in the US energy indus- 
try as a whole and in major industry segments for the fourth quar- 
ter and year of 1988 and compares the results with the same peri- 
ods of 1987. Financial data for 188 companies in two broad groups, 
fossil fuel industries and rate-regulated utilities, are included. 


24067 (DOE/EIA—0380(88/12)) Petroleum marketing 
monthly, December 1988. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 2 
Mar 1989. 163p. NTIS, PC A04/MF AO1 - GPO - OSTIT; 1; 
GPO Dep. Order Number DE89009256/JAW. 

The Petroleum Marketing Monthly (PMM) is designed to 
give information and statistical data about a variety of crude oils 
and refined petroleum products. The publication provides statistics 
on crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysis, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for motor gaso- 
line, distillates, residuals, aviation fuels, kerosene, and propane are 
presented. 12 figs., 53 tabs. 


24068 (DOE/EIA—0380(89/01)) Petroleum marketing 
monthly, January 1989. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 4 
Apr 1989. 170p. NTIS, PC A08/MF A0Oi - GPO - OST]; 1; 
GPO Dep. Order Number DE89009871/JAW. 

The Petroleum Marketing Monthly (PMM) is designed to 
give information and statistical data about a variety of crude oils 
and refined petroleum products. The publication provides statistics 
on crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for motor gaso- 
line, distillates, residuals, aviation fuels, kerosene, and propane are 
presented. 12 figs., 53 tabs. 


24069 (DOE/EIA—M028) Oil market simulation model 
user's manual, (USDOE Energy Information Administra- 
tion, Washington, DC). May 1988. 10p. NTIS, PC A02/MF 
AOl - GPO - OSTI; GPO Dep. Order Number 
DE89010703/JAW. 

The Oil Market Simulation (OMS) Model is a LOTUS 1-2-3 
Spreadsheet that simulates the world oil market. OMS is an annual 
model with a data base that begins in 1979 and computes projec- 
tions through the year 2000. The geographic coverage includes all 
market economies, with net imports from the centrally planned 
economies taken as an assumption. The model estimate the effects 
of price changes on oil supply and demand and computes an oil 
price path over time that allows supply and demand to remain in 
balance within the market economics area as a whole. The input 
assumptions of OMS are highlighted (in color) on the spreadsheet 
and include the following: 1. The capacity of the OPEC countries 
to produce petroleum liquids (crude oil, natural gas liquids, conden- 
sates, refinery gains); 2. A reference case projection of regional oil 
supply and demand at some arbitrary refereace path of oil prices 
over time. The reference case provided with this diskette is that 
used or EIA's latest base case in the International Energy Outlook, 
1987 DOE/EIA-0484(87). 2 figs., 2 tabs. 
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24070 (EPRI-P—6184) Holding costs for fuel invento- 
ries: Final report. Read, J.; Pearson, N. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Charles River Associ- 
ates, Inc., Boston, MA (USA)). Jan 1989. 31p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

The optimal inventory of a commodity depends in part on 
how much it costs to hold it. One component of this cost is finan- 
cial --- the depreciation and interest on the stored commodity. If 
the future price of the commodity is uncertain, both the deprecia- 
tion rate and the opportunity cost of funds are expected values. 
This means that the cost of holding a risky commodity such as fuel 
oil cannot be observed directly. This report describes a rigorous 
methodology for estimating the financial component of inventory 
holding costs. The methodology utilizes prices in the money and 
commodity markets, all of which are observable. It can be applied 
to commodities on which forward contracts are traded. The meth- 
odology exploits the insight that the inventory decision can be 
treated as an investment problem. Thus, instead of computing inter- 
est and depreciation, the financial component of inventory holding 
costs can be expressed as the difference between the current spot 
price of the commodity and the present value of the future spot 
price. 


24071 (NP—9770337) Mineral oil statistics 1987. (Aus- 
senhandelsverband fuer Mineraloel e.V., Hamburg (Germa- 
ny, F.R.)). May 1988. 3lp. (In German). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE89770337/ 
JAW. 


Tables of statistics are provided for the development of min- 
eral oil consumption and its supply, product imports according to 
product and countries of origin. crude oil imports according to 
countries of origin, export and internal sales of mineral oil products, 
refinery use and production and stocks of products within the 
country. This is followed by quotations for the domestic market 
and for ARA. 


24072 (PB—89-146260/XAB) Forest Hill Heavy Oil 
Project. Monitoring Review Committee meeting report. 
(Forest Hill Co., Dallas, TX (USA)). 11 Mar 1988. 68p. 
NTIS, PC A04/MF AO1. 

See also PB—89-146252. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. A Monitoring 
Review Committee (MRC) comprised of representatives from U.S. 
Department of Energy, the Environmental Protection Agency and 
the state of Texas Governor's office, review monitoring results and 
meet annually to discuss trends or relationships of interest in the 
areas of environmental health and safety. This document records 
the March 10 and 11, 1988 MRC meeting. 


24073 (PB—89-928600/XAB) International Energy Sta- 
tistical Review. Monthly report. (Central Intelligence 
Agency, Washington, DC (USA)). 1989. vp. NTIS Sub- 
scription. 

Supersedes PB—88-928600. Paper copy available on sub- 
scription, North American Continent price $75.00/year; all others 
write for quote. Also available in single copies. 

International Energy Statistical Review presents economic 
and statistical information on International oil production, oil con- 
sumption, oil imports and exports, crude oil production, natural gas 
production, storage imports, and exports. It also deals in the areas 
of oil and natural gas trade, oil stocks, oil spot-market price, retail 
petroleum-product prices, and crude oil prices. There are approxi- 
mately 30 pages per monthly issue. 
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REFER ALSO TO CITATION(S) 24125, 24434, 25330, 25359, 25392, 25498 


24074 (AD-A—201721/8/XAB) Hydrocarbon fuel-spill 
dispersion on water. Final report, September 1986-September 
1987. Coutant, R.W.; Keigley, G.W. (Battelle Columbus 
a OH (USA)). Aug 1988. 89p. NTIS, PC A05/MF 

The kinetics of jet-fuel (JP-4) dispersion on water is investi- 
gated in laboratory wind tunnels. Evaporation and dissolution rates 
of various hydrocarbons are determined under varying parameters 
including air and water temperature, wind speed, humidity, water 
composition, fuel composition, and fuel-layer depth. Adequate cor- 
relations cen be made for the kinetics of evaporation of JP-4. While 
dissolution rates of aromatic components of JP-4 into water could 
be measured, correlations of the results are difficult because of the 
complex nature of hydrodynamic effects. 


24075 (AD-A—202437/0/XAB) Selection of a new inland 
oil skimmer for the Navy. Final report, October 1985-June 
1988. Lemmer, H. (Applied Engineering Management 
Corp., Camarillo, CA (USA)). Sep 1988. 75p. NTIS, PC 
A04/MF AO1. 

A new type of inland oil skimmer, the Crowley/Alden A-4, 
was procured and tested for final acceptance by the Navy. A pro- 
gram to identify a new iniand oil skimmer was initiated because the 
existing small (SLURP) and medium (DIP 1002) oil skimmers were 
not being utilized by the activities. The low utilization of these 
skimmers was attributed to poor operational efficiency under typi- 
cal Navy oil-spill conditions. The SLURP skimmer is ineffective in 
waves and is labor intensive. The DIP 1002 skimmers is large, 
heavy, and complex to set up, operate, and maintain. Water pollu- 
tion. 


24076 (EPS—8703) Follow-up to the Norman Wells Oil- 
field Expansion and Pipeline Development Project. Rothwell, 
K. (Environnement Canada, Ottawa, Ontario. Conservation 
et Protection). 1987. 38p. (MICROLOG—88-04775). Envi- 
ronment Canada, Library Services, Terrasses de la Chau- 
diere, 10 Wellington St., Ottawa, ON, Canada K1A 0H3; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

This report attempts to examine the extent to which recom- 
mendations of an environmental assessment panel, set up to identify 
potential impacts of the Norman Wells pipeline and oilfield expan- 
sion, were implemented. Previous followups on the Norman Wells 
project by the Canadian Department of the Environment and by 
the Norman Wells Research and Monitoring Program are re- 
viewed, and it is noted that three of the twelve environmental as- 
sessment panel recommendations had been addressed. Discussion is 
made of the remaining nine recommendations, relating to thermal 
analysis of the pipeline, oilspill prevention provisions specifically 
relating to karst terrain, baseline studies on hunted and trapped 
animal species, stoppage of construction and drilling activity on ar- 
tificial islands during waterfowl migration, developing plans for 
keeping waterfowl away from any oilspill sites, development of 
contingency plans for construction and operation of the Norman 
Wells project, commencement of a monitoring program for ground 
level concentrations of air emissions, and disposal of drilling wastes. 
It was found that all 12 recommendations were implemented but in 
varying degrees. Issues related to land use permits and water li- 
censes are also discussed. 22 refs. 
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24077 (PB—89-145056/XAB) Drilling fluids and the 
arctic tundra of Alaska: assessing contamination of wetlands 
habitat and the toxicity to aquatic invertebrates and fish 
(journal version). Woodward, D.F.; Snyder-Conn, E.; Riley, 
R.G.; Garland, T.R. (National Fisheries Contaminant Re- 
search Center, Jackson, WY (USA). Jackson Field Station). 
1988. 17p. NTIS, PC A03/MF AOl1. 

Pub. in Archives of Environmental Contamination and Toxi- 
cology, Vol. 17, 683-697(1988). 

Drilling for oil on the North Slope of Alaska results in the 
release of large volumes of used drilling fluids into arctic wetlands. 
These release: usually come from regulated discharges or seepage 
from reserve pits constructed to hold used drilling fluids. A study 
of five drill sites and their reserve pits showed an increase in 
common and trace elements and organic hydrocarbons in ponds 
near to and distant from reserve pits. Ions elevated in water were 
Ba, Cl, Cr, K, SO4 and Zn. Concentrations of Cu, Cr, Fe, Pb, and 
Si in sediments were higher in near and distant ponds than in con- 
trol ponds. The predominant organics in drill-site waters and sedi- 
ments consisted of aromatic and paraffinic hydrocarbons character- 
istic of petroleum or a refined product of petroleum. In 96-hr expo- 
sures in the field, toxicity to Daphnia Middendorffiana was ob- 
served in water from all reserve pits, and from two of five near 
ponds, but not from distant ponds. In laboratory tests with Daphnia 
magna, growth and reproduction were reduced in dilutions of 2.5% 
drilling fluid (2.5 drilling fluid: 97.5 dilution water) from one re- 
serve pit, and 25% drilling fluid from a second. 


24078 (PB—89-146187/XAB) Forest Hill Heavy Oil 
Project: quarterly environmental report. Fourth quarterly 
report 1986. Report for 1 October-31 December 1986. (Forest 
Hill Co., Dallas, TX (USA)). 31 Mar 1987. 118p. NTIS, PC 
A06/MF AOl1. 

See also PB—89-109052 and PB—89-146260. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. Monitoring 
results are submitted quarterly, and an annual report of trends and 
environmental issues is compiled. The Forest Hill Heavy Oil 
Project site outside Quitman, Texas extends three miles over the 
Harris Sand formation. Wells for air injection and fireflooding are 
located throughout the field. This report contains a summary of 
current operating status of the Facility, significant changes to the 
operating configuration, and the revisions to the EMP that reflect 
operational changes. 


24079 (PB—89-146195/XAB) Forest Hill Heavy Oil 
Project: quarterly environmental report. First quarterly report 
1987. Report for 1 January-31 March 1987. (Forest Hill Co., 
Dallas, TX (USA)). 30 Jun 1987. 91p. NTIS, PC A05/MF 
AOl. 

See also PB—89-146187. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. Monitoring 
results are submitted quarterly, and an annual report of trends and 
environmental issues is compiled. The Forest Hill Heavy Oil 
Project site outside Quitman, Texas extends three miles over the 
Harris Sand formation. Wells for air injection and fireflooding are 
located throughout the field. This quarterly report contains a sum- 
mary of current operating status, compliance monitoring and per- 
mits and permit amendments received. 
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24080 (PB—89-146203/XAB) Forest Hill Heavy Oil 
Project: quarterly environmental report. Third quarterly 
report, 1987. Report for 1 July-30 September 1987. (Forest 
Hill Co., Dallas, TX (USA)). 14 Dec 1987. 96p. NTIS, PC 
A05/MF AOl1. 

See also PB—89-147649. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. The Forest 
Hill Heavy Oil Project site outside Quitman, Texas extends three 
miles over the Harris Sand formation. Wells for air injection and 
fireflooding are located throughout the field. This document sum- 
marizes monitoring activities and relevant operating information for 
July, August and September, 1987. 


24081 (PB—89-146211/XAB) Forest Hill Heavy Oil 
Project: annual environmental report, 1987. Summary report, 
1 October 1986-30 September 1987. (Forest Hill Co., Dallas, 
TX (USA)). 22 Dec 1987. 140p. NTIS, PC A0O7/MF AO1. 

See also PB—89-146203. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. The Forest 
Hill Heavy Oil Project site outside Quitman, Texas extends three 
miles over the Harris Sand formation. Wells for air injection and 
fireflooding are located throughout the field. This report highlights 
environmental-monitoring activities during the first year of oper- 
ation under the EMP. Indicator parameter testing, commissioning 
test results, and ambient monitoring are discussed. 


24082 (PB—89-146229/XAB) Forest Hill Heavy Oil 
Project: quarterly environmental report. Fourth quarterly 
report, 1987. Report for 1 October-31 December 1987. 
(Forest Hill Co., Dallas, TX (USA)). 11 Mar 1988. 125p. 
NTIS, PC A06/MF AOl1. 

See also PB—89-146211. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. The Forest 
Hill Heavy Oil Project site outside Quitman, Texas extends three 
miles over the Harris Sand formation. Wells for air injection and 
fireflooding are located throughout the field. This document sum- 
marizes activities pursuant to operating in full compliance with all 
federal, state and local regulations and requirements of the Commit- 
ment to Guarantee with the U.S. Department of Treasury. EMP 
Indicator monitoring, Compliance monitoring, QA/QC, and safety 
monitoring are discussed. 


24083 (PB—89-146237/XAB) Forest Hill Heavy Oil 
Project: annual health and safety report. Annual water with- 
drawal report. Report for 1 January 1987-31 December 1987. 
(Forest Hill Co., Dallas, TX (USA)). 28 Jan 1988. 106p. 
NTIS, PC A06/MF AOI. 

See also PB—89-146229. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
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financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. Significant ac- 
tivities and progress in establishing a safety-action plan are de- 
scribed in this report, as are the annual water requirements for site 
operations. 


24084 (PB—89-146245/XAB) Forest Hill Heavy Oil 
Project: quarterly environmental report. First quarterly report 
1988. Report for 1 January-31 March 1988. (Forest Hill Co., 
Dallas, TX (USA)). 16 Jun 1988. 129p. NTIS, PC A07/MF 
AOl. 

See also PB—89-146237. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. The Forest 
Hill Heavy Oil Project site outside Quitman, Texas extends three 
miles over the Harris Sand formation. Wells for air injection and 
fireflooding are located throughout the field. The document de- 
scribes activities and schedules for operating in full compliance 
with all federal, state, and local regulations and requirements of the 
Commitment to Guarantee with the U.S. Department of Treasury. 
This is the second year of monitoring data, and tables of measure- 
ments over time are included for ground water, ambient air, and 
produced oil. 


24085 (PB—89-147649/XAB) Forest Hill Heavy Oil 
Project: quarterly environmental report. Second quarterly 
report 1987. Report for 1 April-30 June 1987. (Forest Hill 
Co., Dallas, TX (USA)). 30 Sep 1987. 189p. NTIS, PC 
A09/MF AOl1. 

See also PB—89-146195. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The 
Forest Hill Heavy Oil Project is one of the four projects awarded 
financial assistance. This Project agreed to comply with existing en- 
vironmental monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1985-1991. The Forest 
Hill Heavy Oil Project site outside Quitman, Texas extends three 
miles over the Harris Sand formation. Wells for air injection and 
fireflooding are located throughout the field. Operations during the 
second quarter of 1987 are summarized, as are compliance monitor- 
ing data and the operating permit application for the incinerator 
and back-up flare. 


24086 (PB—89-856736/XAB) Oil pollution sampling, de- 
tection, and analysis. January 1976-February 1989 (Citations 
from the NTIS data base). Report for January 1976-February 
1989. (National Technical Information Service, Springfield, 
VA (USA)). Mar 1989. 209p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-856232. 

This bibliography contains citations concerning the monitor- 
ing and analysis of oil pollution resulting from production and 
transport operations. Descriptions and evaluations of monitoring 
methods and devices, tagging and tracing techniques, analytical 
techniques, including spectroscopy and chromatography, are among 
the topics reviewed. Remote sensing methods, and oil-laden sedi- 
ment sampling and analyses are also considered. While the majority 
of the citations pertain to marine pollution, some attention is given 
to terrestrial aspects. Citations pertaining specifically to pollution 
effects on flora and fauna are excluded. (This updated bibliography 
contains 332 citations, 38 of which are new entries to the previous 
edition.) 
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24087 (MEM/P—8806) Manitoba petroleum royalty and 
tax information. (Manitoba Dept. of Energy and Mines, 
Winnipeg (Canada). Petroleum Div.). 1988. 39p. (MICRO- 
LOG—88-05857). Petroleum Division, Manitoba Energy 
and Mines, 555-330 Graham Ave., Winnipeg, MB, Canada 
R3C 4E3; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

This document presents an overview of Manitoba provincial 
Crown oil royalties, freehold oil tax, gas royalties and taxes, corpo- 
rate income taxes, other grants and allowances, pricing, and pro- 
ducer netbacks and well payout, as well as incentive programs. 
Graphic and tabular examples are provided to illustrate monetary 
calculations. A new drilling incentive program was initiated in 1987 
to provide operators of new wells with a royalty/tax free holiday 
volume of oil, and this program applies to wells drilled on either 
Crown or freehold owned mineral rights. An incentive program 
has also been designed to encourage maximization of oil reserves 
through enhanced recovery projects. Some details are also given of 
Federal incentive programs such as the Canadian Exploration and 
Development Incentive Program. 


0230 Properties 
REFER ALSO TO CITATION(S) 23969, 24057, 24058, 24903 


24088 (NIPER—399) The thermodynamic properties of 
1,2,3,4- and 5,6,7,8-tetrahydroquinolines: Topical report. 
Steele, M.V.; Chirico, R.D.; Hossenlopp, I.A.; Smith, N.K. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville. OK (USA)). Apr 1989. Contract FC22-83F£60145. 
63p. NTIS, PC A04/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89000729/JAW. 

Measurements leading to the calculation of the ideal-gas 
thermodynamic properties for 1,2,3,4- and 5,6,7,8-tetrahydroquino- 
line are reported. Thermochemical and thermophysical properties 
were determined by adiabatic heat-capacity calorimetry, compara- 
tive ebulliometry, inclined-piston gauge manometry, and combus- 
tion calorimetry. Results were used to calculate entropies, enthal- 
pies, and Gibbs energies of formation for the ideal-gas state at se- 
lected temperatures to 500 K. The results of the thermodynamic 
property measurements reported in this Topical Report have been 
used to determine equilibrium constants, and hence equilibrium con- 
centrations, for the quinoline/hydrogen/tetrahydroquinoline system 
at temperatures of interest in the processing of fuels from crudes 
with a high nitrogen content. The results prove that under typical 
processing conditions (650 K and 7.0 MPa hydrogen pressure) there 
is thermodynamic equilibrium between quinoline and 1,2,3,4-tetra- 
hydroquinoline. The proof that equilibrium conditions exist be- 
tween quinoline and 5,6,7,8-tetrahydroquinoline in processing is not 
as unequivocal as in the former case, but there is strong evidence of 
such an equilibrium. 45 refs., 11 figs., 12 tabs. 


24089 (PCPP/R—SP88-025165) A_ technico-economic 
evaluation of conventional synthetic and oxygenated gasoline 
blending components. Spiro, J.G.; Engblom, J.W.; 
MacEwen, H.F.; Simmons, R.A. (Petro-Canada Products, 
Sheridan Park, Ontario. Research and Development 
Centre). 1988. 95p. (MICROLOG—88-05000). Dept. of Re- 
gional Industrial Expansion, Public Information Branch, 235 
Queen St., Ottawa, ON, Canada K1A 0H5; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The objective of this study is to consider the nature of Cana- 
dian gasolines of the future (early 21st century), their likely compo- 
sition, properties and economics, the general business environment, 
and the state of the art of octane and volatility correlations (with 
composition). Work performed for this study involved examining 
the literature on synthetic crudes and novel gasolines, preparation 
and characterization of fuel components and blends, and economic 
evaluations using a linear programming refinery model. In terms of 
the resource base for new engine fuels, heavy oil/tar sands and nat- 
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ural gas were felt to deserve the most attention. A number of refin- 
ery stream samples, as well as gasoline from residuum cracking, 
were acquired for experimental studies. Analysis suggested relation- 
ships between chemical breakdown and performance; the samples 
were also used in gasoline blending experiments, which confirmed 
that the Ethyl Strategy Planner computer program is suitable to es- 
timate the blending octanes of hydrocarbon streams. Much of the 
experimentation and most of the linear programming dealt with one 
of the promising oxygenated gasoline components: Oxinol 50 (50 
vol% methanol/50 vol% tertiary butyl alcohol). Initial studies sug- 
gested gasoline compositions for assessing the performance of 
Oxinol 50; subsequently, experimental data approximately con- 
firmed volatility information from the literature but Oxinol 50’s effi- 
cacy as an octane enhancer was harder to quantify. Methyl tertiary 
butyl ether was also found economically attractive as an octane en- 
hancer; economic savings were only moderately sensitive to blend- 
ing octanes and vapor pressures, wthin reasonable ranges. 36 refs., 1 
fig., 31 tabs. 


24090 (PRI—RN-8) Miscibility of carbon dioxide-sulfur 
dioxide-hydrocarbon systems. Lee, J.I. (Petroleum Recovery 
Inst., Calgary, Alberta (Canada)). 1987. 32p. (CE—02537). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Mutual solubilities of carbon dioxide and sulfur dioxide in n- 
hexadecane and in stock tank Pembina Cardium crude oil contain- 
ing methane as a solution gas have been investigated at tempera- 
tures up to 50/sup 0/ C and pressures to 10.34 MPa (1500 psia). 
Experimental densities of pure liquid sulfur dioxide and of CO/sub 
2/-SO/sub 2/ mixtures have also been determined at 25, 50 and 75/ 
sup 0/ C for pressures up to 10.34 MPa (2500 psia). The experimen- 
tal results reveal the potential of using CO/sub 2/-SO/sub 2/ mix- 
tures for achieving complete miscibility with a reservoir oil when 
CO/sub 2/ or SO/sub 2/ by itself is immiscible. The use of CO/sub 
2/-SO/sub 2/ mixtures also permits some flexibility in matching the 
density with that of the reservoir oil so as to minimize any adverse 
effects of gravity segregation and hence improve the volumetric 
sweep efficiency. A problem of methane evolution during CO/sub 
2/ injection in a high methane content oil reservoir, so that a high 
pressure is required to maintain a single phase, can be avoided by 
injecting a formulated blend of CO/sub 2/ and SO/sub 2/ with a 
lower miscibility pressure. 22 refs., 10 figs., 7 tabs. 


0240 Storage 


24091 (PB—89-142673/XAB) Evaluation of the accuracy 
of volumetric leak-detection methods for underground storage 
tanks containing gasoline. Meresca, J.W.; Starr, J.W.; Roach, 
R.D.; Farlow, J.S. (Vista Research, Inc., Mountain View, 
CA (USA)). Jan 1989. 26p. NTIS, PC A03/MF AO1. 

This report summarizes the results of EPA’s research pro- 
gram to evaluate the current performance of 25 commercially avail- 
able volumetric test methods for the detection of small leaks in un- 
derground gasoline storage tanks. The leak rate measurable by 
these systems ranged from 0.26 to 6.78 L/h (0.97 to 1.79 gal/h) 
with a probability of detection at 95% and probability of false 
alarm of 5%. Five of the methods achieved a performance that was 
better than 0.57 L/h (0.15 gal/h). The measured performance was 
considerably poorer than the often-claimed 0.19 L/h (0.05 gal/h). 
The performance of the methods evaluated here was limited by 
current protocol and practice rather than by hardware. Such limita- 
tions can be overcome by rather modest modifications to testing 
practice rather than by major system redesign. 
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REFER ALSO TO CITATION(S) 25062, 25064 


24092 (N—89-15979) High-pressure calorimeter chamber 
tests for liquid oxygen/kerosene (LOX/RP-1) rocket combus- 
tion. Masters, P.A.; Armstrong, E.S.; Price, H.G. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Dec 1988. 18p. (NASA- 
TP—2862; E—2645; NAS—1.60:2862). NTIS, PC A03/MF 
AOl. 

An experimental program was conducted to investigate the 
rocket combustion and heat transfer characteristics of liquid 
oxygen/kerosene (LOX/RP-1) mixtures at high chamber pressures. 
Two water-cooled calorimeter chambers of different combustion 
lengths were tested using 37- and 61-element oxidizer-fuel-oxidizer 
triplet injectors. The tests were conducted at nominal chamber 
pressures of 4.1, 8.3, and 13.8 MPa abs (600, 1200, and 2000 psia). 
Heat flux Q/A data were obtained for the entire calorimeter length 
for oxygen/fuel mixture ratios of 1.8 to 3.3. Test data at 4.1 MPa 
abs compared favorably with previous test data from another 
source. Using an injector with a fuel-rich outer zone reduced the 
throat heat flux by 47 percent with only a 4.5 percent reduction in 
the characteristic exhaust velocity efficiency C* sub eff. The throat 
heat transfer coefficient was reduced approximately 40 percent be- 
cause of carbon deposits on the chamber wall. 
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24093 (BCH—1988) Industrial gas technology. (British 
Columbia Hydro, Vancouver, BC (Canada)). 1988. 502p. 
(CONF-8804261—; MICROLOG—88-05579). B.C. Hydro, 
970 Burrard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI; 
$10 CAN. 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

B.C. Hydro organized with support from Energy, Mines & 
Resource Canada a conference and exhibition for large volume nat- 
ural gas users. The theme of the conference was Increasing Profits 
Through Innovation and the objective was to inform industry in 
western Canada and the Pacific Northwest of the most up-to-date 
gas utilization technology. The speakers program consisted of 27 
presentations divided into the following 6 sessions: plenary, hot 
water and steam, forest and other resource based products applica- 
tions, transportation applications, cogeneration, and high tempera- 
ture. This program was designed to provide information on the 
latest equipment available to the complete spectrum of industry that 
exists in western Canada and the Pacific Northwest such as: pulp 
and paper, lumber, food processing, metal processing, mining, agri- 
culture, and tranportation. The speakers came from the gas equip- 
ment industry, gas utilities, consultants, and research institutions. 
Forty-two equipment suppliers and service organizations participat- 
ed in the trade show portion of the conference. The conference del- 
egates came from a wide variety of industrial and institutional es- 
tablishments. A complete list of delegates is given in Appendix II. 
A total of 26 papers have been abstracted. 


24094 (PB—89-159974/XAB) Chemical Process Research 
Department R and D status report. December 1988. (Gas Re- 
search Inst., Chicago, IL (USA)). Dec 1988. 94p. (GRI— 
88/0355). NTIS, PC A05/MF AO1. 

See also PB—88-113048. 

The GRI Chemical Process Research Department responsi- 
bilities involve five Project Areas: Advanced Gas Processing, Coal 
Gasification, Coal Science, Methane Reaction Science, and Ad- 
vanced Gas Separation Science and Technology. The report pre- 
sents the tactical objectives, goals and strategies for each of these 
project areas along with contract status summaries for each of the 
contracts currently in progress. Department highlights for the first 
three quarters of 1988 are presented, and two technical briefs are 
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provided in an appendix describing (1) the state-of-the-art of under- 
ground coal gasification and (2) the catalytic effect of mineral 
matter on the gasification of coal. 


0301 Reserves 

REFER ALSO TO CITATION(S) 24045 

0302 Geology And Exploration 

REFER ALSO TO CITATION(S) 24051 

0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 24100 


24095 (DOE/METC—89/0264) Western gas sands: 
Technology status report. Frohne, K.H.; Komar, C.A. (eds.). 
(USDOE Morgantown Energy Technology Center, WV). 
Jan 1989. 3lp. NTIS, PC A03/MF A0Ol1 - OSTI; 1; GPO 
Dep. Order Number DE89000943/JAW. 

Western gas sands research is conducted by the US Depart- 
ment of Energy's (DOE's) Morgantown Energy Technology 
Center tc encourage the development of very low permeability, 
lenticular gas sands in the western US. This research is an integral 
part of DOE’s Unconventional Gas Recovery Program, which is a 
multidisciplinary effort to develop the technology for producing 
natural gas from resources that have been classified as unconven- 
tional because of unique geologies and production mechanisms. The 
purpose of this research is to demonstrate to private industry the 
feasibility of economically producing natural gas from these low- 
permeability reservoirs. The reservoirs, which are found within a 
resource area that covers 311,000 square miles, contain an estimated 
several thousand trillion cubic feet (Tcf) of gas-in-place. The west- 
ern gas resource base continues to be updated as part of the US 
Geological Survey (USGS) research described in this report. 15 
refs., 10 figs., 3 tabs. 


24096 (PB—89-155568/XAB) Formation evaluation tech- 
nology for production enhancement. Annual technical report, 
October 1987-October 1988. Truman, R.B.; Campbell, R.L.; 
Guidry, F.K.; Luffel, D.L.; Harrison, C.W. (ResTech Hous- 
- Inc., TX (USA)). Oct 1988. 168p. NTIS, PC A08/MF 

See also PB—88-173844. 

To determine the reservoir characteristics controlling gas 
production in the Devonian shale, a systematic means of classifying 
the various rocks encountered must be made. Eight rock categories 
based on bulk volume gas, porosity and kerogen content were de- 
fined. These were further classified as to being either fractured or 
non-fractured. A methodology was previously developed to evalu- 
ate the reservoir characteristics of the Devonian shales. The meth- 
odology involves the computation of the volumetric concentrations 
of the various constituents and using this information to correct the 
response of the porosity tools. Once porosity has been determined, 
the deep resistivity is used to determine the portion of the porosity 
containing water. This methodology was used in the computation 
of the wells in the comprehensive study well (CSW) program. Me- 
chanical properties were computed on three shale wells to aid in 
the design and evaluation of stimulation treatments. Measurements 
of shear and compressional velocities recorded with an acoustic log 
were used in the computations along with formation density. 


ERA-14/12 / 3414 


0304 Products And By-products 
REFER ALSO TO CITATION(S) 24250 
0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 24066, 24073, 24115, 24642, 24644 


24097 (DOE/EIA—0130(89/01)) Natual gas monthly, 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). Jan 1989. 219p. NTIS, PC 
A10/MF AO1 - GPO - OSTI; 1; GPO Dep. Order Number 
DE89009875/JAW. 

Dry gas production (wet marketed production minus extrac- 
tion loss) during January 1989 was an estimated 1,544 billion cubic 
feet, similar to the January 1988 (1,534 billion cubic feet) dry gas 
production. Consumption of natural gas during January 1989 was 
an estimated 2,116 billion cubic feet, 2.4 percent below the January 
1988 level. The average wellhead price of natural gas in December 
1988 was $1.86 per thousand cubic feet. In November 1988, the av- 
erage price was $1.72 per thousand cubic feet. The average price 
for all of 1988 was $1.71 per thousand cubic feet, 4 cents higher 
than the 1987 average of $1.67. The average city-gate price for nat- 
ural gas delivered to distribution service areas in December 1988 
was $3.07 per thousand cubic feet, 8.1 percent above the December 
1987 average. The annual average city-gate price for 1988 was 
$2.88, almost identical to the 1987 price of $2.87. During the De- 
cember 1988 billing cycle, residential consumers were billed an av- 
erage of $5.35 per thousand cubic feet, commerciai consumers, 
$4.79 per thousand cubic feet; and industrial consumers, $3.24 per 
thousand cubic feet. The residential average was up 4.3 percent, the 
commercial average was up 2.4 percent, and the industrial average, 
up 7.6 percent compared to the December 1987 billing cycle. Elec- 
tric utilities paid an average of $2.58 per thousand cubic feet for gas 
purchased during November 1988, 13.2 percent above the Novem- 
ber 1987 average. 9 figs., 39 tabs. 


24098 (PB—89-155543/XAB) Competitive position of 
natural gas: ferrous forging, October 1988. (Energy and En- 
vironmental Analysis, Inc., Arlington, VA (USA)). Oct 
1988. 8p. NTIS, PC A02/MF AOl1. 

See also PB—89-129209. 

Energy and Environmental Analysis, Inc. conducted a study 
(see report GRI-88/0219) to assess the competitive position of natu- 
ral gas in the ferrous-forging industry. Results indicate that electric- 
heating technologies will continue to penetrate the small workpiece 
forging market, but that natural gas technologies are preferred in 
applications that require intermediate reheating or the ability to 
heat a variety of shapes and sizes in the same furnace. 


24099 (PB—89-159958/XAB) Physical Science Program 
area: 1988 contract status report. (Gas Research Inst., Chica- 
go, IL (USA)). Jul 1988. 275p. (GRI—88/0244). NTIS, PC 
A12/MF AO01. 

See also PB—88-161005. 

This annual summary of the research funded and managed 
by the GRI Physical Sciences Department covers thirteen research 
areas organized into five groups: Basic Sciences - Supply Options; 
Basic Sciences - End Use; Basic Sciences - Operations; Fundamen- 
tal Sciences; and Exploratory Research. The detailed descriptions 
of each current contract include information on objectives, the role 
of the contract in the project area strategy, contract results to date, 


and future plans. Indexes of principal investigators and contractors 
are included. 
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0308 Environmental Aspects 

REFER ALSO TO CITATION(S) 24125, 24434, 25498 
0309 Artificial Stimulation 

REFER ALSO TO CITATION(S) 24095, 24096, 25583 


24100 (PB—89-159909/XAB) Investigate means of stimu- 
lating tight gas sands in the presence of weak barriers by 
modified hydraulic-fracturing techniques. Annual report, No- 
vember 1981-October 1982. Ahmed, U.; Strawn, J.; Schatz, 
J. (Terra Tek, Inc., Salt Lake City, UT (USA)). Dec 1982. 
274p. (TR—83-03). NTIS, PC A12/MF A011. 

See also PB—85-198497. 

The object of the program is to devise a practical technique 
or techniques of inducing deeply penetrating fractures in tight gas 
formations bounded by base rock and/or overlain by an overburden 
rock that are not barriers to fracture migration. Post-fracturing well 
tests reveal a high percentage of fractures do not stay confined to 
the productive interval. By identifying these weak barrier zones, 
through the use of in-situ stress measurements, and by developing 
modified hydraulic fracturing techniques that will control fracture 
migration, the fracturing process could be more successful and 
greatly enhance the technology base necessary to improve gas pro- 
duction from tight formations. Four techniques have been proposed 
and are being developed in simulated tests performed in the labora- 
tory at Terra Tek. They are: (1) Fracture Initiation Placement; (2) 
Fracture packing with light-weight additives; (3) Controlled Proc- 
ess Zone Fracturing; and (4) Electrical Fracturing followed by hy- 
draulic fracturing. The most successful technique or techniques will 
then be fully tested in four field stimulations and the results evaluat- 
ed for technical and economic viability. 


0310 Legislation And Regulation 


24101 (NEB-SS—NE22-1/1988-10E) Reasons for deci- 
sion in the matter of Dome Petroleum Ltd. (National Energy 
Board, Ottawa, Ontario (Canada)). 1988. 9p. (CE—02457). 
National Energy Board, Trebla Bldg., 473 Albert St., 
Ottawa, ON, Canada K1A 0E5; $N/C. 

Reasons are given for the favourable decision of Canada’s 
National Energy Board for the exporting of natural gas from Mani- 
toba to North Dakota, including a term of 13 years and maximum 
daily and annual quantities. In making its decision, the Board used 
its market-based procedure, an export impact assessment from the 
applicant, and a public interest determination consisting of consider- 
ation of gas supply, energy removal permits, transportation arrange- 
ments, proposed market, the gas sales contract, and a cost-benefit 
analysis submitted by the applicant. Terms and conditions from the 
licence are included. 3 tabs. 


24102 (NEB-SS—NE22-1/1988-10F) Reasons for deci- 
sion in the matter of Dome Petroleum Ltd. (National Energy 
Board, Ottawa, Ontario (Canada)). 1988. 10p. (In French). 
(CE—02455). National Energy Board, Trebla Bldg., 473 
Albert St., Ottawa, ON, Canada K1A 0E5; $N/C. 

Reasons are given for the favourable decision of Canada’s 
National Energy Board for the exporting of natural gas from Mani- 
toba to North Dakota, including a term of 13 years and maximum 
daily and annual quantities. In making its decision, the Board used 
its market-based procedure, an export impact assessment from the 
applicant, and a public interest determination consisting of consider- 
ation of gas supply, energy removal permits, transportation arrange- 
ments, proposed market, the gas sales contract, and a cost-benefit 
analysis submitted by the applicant. Terms and conditions from the 
licence are included. 3 tabs. 


24103 (NEB-SS—NE22-1/1988-11F) Reasons for deci- 
sion in the matter of ProGas Ltd. and in the matter of West- 
ern Gas Marketing Ltd. as agent for TransCanada PipeLines 
Ltd. (National Energy Board, Ottawa, Ontario (Canada)). 
1988. 14p. (In French). (CE—02454). National Energy 
Board, Trebla Bldg., 473 Albert St., Ottawa, ON, Canada 
K1A 0E5; $N/C. 


03 NATURAL GAS 
0320 Transport, Pipelines, And Handling 


Reasons are given for the favourable decision from Canada’s 
National Energy Board on an application by ProGas Limited to 
amend their natural gas export licence to add two export points, 
extend the term of the licence from the current expiry date of 31 
October 1999 to 31 October 2011, provide daily and annual maxi- 
mum authorization levels for the two new export points, and a pro- 
vision for recovery of authorized volumes not taken. In addition, 
Western Gas Marketing Limited applied to amend their licence to 
add one export point, extend the term of the licence from 31 Octo- 
ber 1999 to 31 October 2012, include maximum daily and annual 
authorizations for the new export point, and a provision for recov- 
ery of authorized volumes not taken. In making its decision, the 
Board used its market-based procedure, an export impact assess- 
ment, and a review of the public interest relating to gas supply, 
transportation arrangements, energy removal permits, exports of 
natural gas to the Ocean State Power Plant in Burrillville, Rhode 
Island, gas sales contracts, and a cost-benefit analysis submitted by 


the proponent. Terms and conditions for the licences are included. 
1 tab. 


24104 (NEB-SS—NE22-1/1988-11E) Reasons for deci- 
sion in the matter of ProGas Ltd. and in the matter of West- 
ern Gas Marketing Ltd. as agent for TransCanada PipeLines 
Ltd. (National Energy Board, Ottawa, Ontario (Canada)). 
1988. 12p. (CE—02456). National Energy Board, Trebla 
Bldg., 473 Albert St., Ottawa, ON, Canada K1A 0E5; $N/ 
¢ 


Reasons are given for the favourable decision from Canada’s 
National Energy Board on an application by ProGas Limited to 
amend their natural gas export licence to add two export points, 
extend the term of the licence from the current expiry date of 31 
October 1999 to 31 October 2011, provide daily and annual maxi- 
mum authorization levels for the two new export points, and a pro- 
vision for recovery of authorized volumes not taken. In addition, 
Western Gas Marketing Limited applied to amend their licence to 
add one export point, extend the term of the licence from 31 Octo- 
ber 1999 to 31 October 2012, include maximum daily and annual 
authorizations for the new export point, and a provision for recov- 
ery of authorized volumes not taken. In making its decision, the 
Board used its market-based procedure, an export impact assess- 
ment, and a review of the public interest relating to gas supply, 
transportation arrangements, energy removal permits, exports of 
natural gas to the Ocean State Power Plant in Burrillville, Rhode 
Island, gas sales contracts, and a cost-benefit analysis submitted by 
the proponent. Terms and conditions for the licences are included. 
1 tab. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 25032 


24105 (PB—89-148886/XAB) Fiber-optic leak-detection 
system. Final report, August 1985-December 1986. Lieber- 
man, P.; Nakamura, T. (National Technical Systems, Long 
Beach, CA (USA)). Aug 1988. 196p. (NTS-TR—1524-1). 
NTIS, PC A09/MF AOl1. 

The objective of the program was to develop a fiber-optic- 
based gas-pipe leak-detection system that can determine, from 
within an underground pipe, the presence, location, type, and rate 
of a gas leak. Two fiber-optic systems (OTDR and OTDT) along 
with two fiber modes (multi and single) were tested. To test the 
optical time domain reflection (OTDR) concept, a short duration 
light pulse was sent down a fiber-optic cable experiencing a local- 
ized acoustic disturbance, simulating a gas leak. The disturbance 
causes a partial reflection of the light pulse to occur. The reflected 
signal comes back through the beams plitter and is detected by a 
photomultiplier tube (PMT). The PMT yields voltage versus time 
data from which leak characteristics are deciphered. To test optical 
time domain transmission (OTDT), a continuous helium/neon laser, 
fiber-optic cable, cross-polarizer, and PMT were used. The laser 
beam was directed down the fiber-optic cable. With the crossed po- 
larizers set for null at the detector, a disturbance of the fiber caused 
light to reach the PMT where voltage time history was recorded. 





03 NATURAL GAS 
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0330 Properties 
REFER ALSO TO CITATION(S) 24057, 24090 
0340 Combustion 


REFER ALSO TO CITATION(S) 24098, 24438, 24558, 24641, 24647 


24106 (AD-A—201804/2/XAB) Experimental investiga- 
tion of sooting characteristics of a gas-turbine combustor and 
augmentor tube. Master's thesis. Lindsay, R.H. (Naval Post- 
graduate School, Monterey, CA (USA)). Sep 1988. 72p. 
NTIS, PC A04/MF AO1. 

An experimental investigation was conducted to examine the 
effects of fuel/air ratio, fuel additives, fuel composition, and inlet 
air temperature on particle sizes in a gas turbine combustor and 
augmentor tube. Equipment improvements led to validation of two 
optical sizing techniques, three-wavelength light transmittance, and 
three-angle forward light scattering. Generally, data obtained 
agreed well with results of earlier investigations. Particle-size vari- 
ations within the combustor due to changing variables were docu- 
mented. Effects of changing variables were dependent on inlet con- 
ditions and station. Fuel-air ratio had no effect on combustor or 
augmentor tube-exhaust particle size. 


24107 (BCH—1988, pp 6) The hi-tech connection. 
Mason, C. (B.C. Hydro, Vancouver). 1988. B.C. Hydro, 970 
Burrard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The route from new technology to increased profits pro- 
ceeds through efficient combustion, effective heat transfer and point 
of use application. Efficient combustion of gas may be achieved by 
minimizing exess air in the combustion chamber, minimizing stack 
gas temperature, minimizing unburnt combustibles and nitrogen 
oxides formation, and by oxygen enrichment of air. The mecha- 
nisms of heat transfer below and above 600/sup 0/C are briefly dis- 
cussed, examples are given of point-of-use applications which tend 
to raise the fuel-to-process efficiency. 2 figs. 


24108 (BCH—1988, pp 19) Progress in international gas 
technology for industrial applications. Bernstein, S. (Energy 
International, Inc.). 1988. B.C. Hydro, 970 Burrard St., 
Vancouver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A O0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The need for a low cost combustion controller for low-end 
gas users has existed for sometime, but until recently the necessary 
technologies were not available to allow the cost effective develop- 
ment of such a controller. New developments in materials, manu- 
facturing, and combustion control technologies are available and 
are causing a radical change in the way combustion controls for 
small, gas-fired industrial furnaces, boilers, and heaters are being 
implemented. These significant advances in technologies include 
sensor, electronic and packaging improvements. Sensors that can 
measure the constituents in the flue gas stream of a combustion 
process (e.g., 02 and CO) can be made less expensive, more reliable, 
and require less effort in calibration and maintenance. The use of 
digital technology in the electronics area has substantially reduced 
electronics costs while increasing functional capability and reliabil- 
ity. Lower fabrication costs and packaging techniques are now 
available because of the use of new materials and manufacturing 
processe. Combining these technologies can result in a combustion 
controller that is significantly lower in cost than existing devices 
and therefore applicable to a much wider range of applications. 4 
figs. 
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24109 (BCH—1988, pp 28) New gas technologies for low 
temperature industrial heating applications. Martres, J. (Gaz 
de France, Paris). 1988. B.C. Hydro, 970 Burrard St., Van- 
couver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A OG1; $10 CAN. (CONF. 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

There are two processes which make possible in-situ heating 
of industrial baths by natural gas: direct heating by submerged com- 
bustion, indirect heating via compact immersion tubes or exchang- 
ers. The topics covered are: natural gas combustion; direct heating, 
its performance and impact on liquid properties; indirect heating 
and applications; set-ups for the heating of liquids; other burners for 
drying; criteria for the choice of industrial systems; low tempera- 
ture radiating tube. 10 figs. 


24110 (BCH—1988, pp 30) New technologies to increase 
combustion efficiency and reduce NO/sub x/ emission. Brais, 
N. (Todd Combustion Ltd., Surrey, B.C.). 1988. B.C. 
Hydro, 970 Burrard St., Vancouver, BC, Canada V6Z 1Y3; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. (CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr i988). 

To meet tomorrow's environmental challenge, combustion 
equipment designers must seek for new methods and approach the 
problems in a more comprehensive manner. The semi-empirical 
methods actually in use have long reached their limits as far as the 
flame structure prediction is concerned. A new technolgy which 
uses mathematical models applied on a discrete grid to simulate a 
flame in its environment is presented here. The flame structure is 
thus predicted and a two-step approach is used to model the forma- 
tion of thermal NO/sub x/. The first step involves the main exoth- 
ermal reation of methane in air, and the second involves the solu- 
tion of the Zeldovich reaction scheme for the generation of nitro- 
gen oxides. A single step reaction scheme is used for the methane 
combustion calculation which is kinetically controlled. The limiting 
control of turbulence is taken into account by using a reaction rate 
which is the minimum to that given by the Arrhenius and Eddy- 
Break-Up models. A flux model is used to calculate radioative heat 
transfer. In the second step, a chemical equilibrium analysis is per- 
formed to determine the concentration of radicals (O, OH, and H) 
in the product stream and conservation equations are then solved 
for N and NO which utilise the convective and diffusive transport 
terms calculated in the fist step. The method is applied to a large 
industrial burner featuring an axial and a swirling recirculating flow 
region into which fueld is injected either tangentially or axially. 
Parametric variations on the burner geometry and operational vari- 
ables are then studied in terms of their impact on NO/sub x/ emis- 
sion. 22 refs., 23 figs., 2 tabs. 


24111 (BCH—1988, pp 25) Computer simulations for in- 
dustrial processes. Ushimaru, K. (Energy International, Inc., 
Bellevue, WA, USA). 1988. B.C. Hydro, 970 Burrard St., 
Vancouver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

A numerical methodology has been developed for the design 
and analysis of gas-fired combustion systems. The simulation tech- 
nique is based on a three-dimensional fluid dynamics analysis pro- 
gram which is capable of numerically simulating fuel-air mixing, re- 
action kinetics, heat transfer, and time-dependent flow situations 
over complex geometries. The present simulation technique can 
treat a wide variety of boundary conditions, is numerically stable at 
all Reynolds numbers, and can be applied to a broad class of burner 
and furnace geometries and associated flows. Examples are present- 
ed which demonstrate its use as an effective engineering tool for 
the analysis of key performance parameters in industrial applica- 
tions such as heat transfer effectiveness, emission control, combus- 
tion efficiency, and flame stability. 12 figs., 2 tabs. 








i tt eit te aie) eae 


a a a I a a a a i eats,» calla i > 


Teoaeoe PY vw wa 


ws SS OS 


= 


ePRTFR SB eBY TTB 





3417 / ERA-14/12 


24112 (PB—89-148910/XAB) Basic research on flame ra- 
diation. Annual report, September 1987-September 1988. 
Stonich, I.L.; Bergerson, L.D.; Carrier, G.F.; Fendell, F.E.; 
Hsu, C.T. (TRW Space and Technology Group, Redondo 
Beach, CA (USA). Engineering Sciences Lab.). Dec 1988. 
44p. NTIS, PC A03/MF AO1. 

See also PB—88-168372. 

Enhanced radiative transfer from natural gas/air diffusion 
flames would be useful in many industrial contexts. Control of the 
formulation and growth of the carbonaceous-particulate field is 
sought as a means of achieving this enhancement; soot-burn-up con- 
trol is also sought, so that no emissions penalty is incurred. For pre- 
dictive capability in design, a semi-empirical model of soot incep- 
tion, growth, aggregation, and oxidation is being developed. The 
tentative formulation of the rates of the soot-associated processes in 
a model of engineering utility, together with the preliminary valida- 
tion of the proposed rates, is pursued from data obtained in two 
laboratory experiments: (1) the steady one-dimensional counterflow- 
ing of two streams at slow speed, to permit ready intrusive meas- 
urement (via expanded spatial scale) of sooting phenomena, and (2) 
the unsteady, spatially homogeneous evolution of the soot-related 
fields in a novel light-gas gun. This project concentrates on the 
design, construction, instrumentation, check out, and utilization of 
the gun; the counterflow is being pursued simultaneously under an 
independent project. 


24113 (PB—89-151898/XAB) Ceramic-tube material and 
processing development: development of large reaction-bonded 
silicon carbide components for gas-fired furnaces. Topical 
report, March 1985-June 1987. Roy, D.W.; Green, K.E.; 
Dobos, C.J. (Adolph Coors Co., Golden, CO (USA)). Sep 
1987. 63p. NTIS, PC AO04/MF AOl._ 

See also PB—86-168762. 

Ceramic-component manufacturing technology for reaction- 
bonded silicon carbide (SCRB-210) developed for production of 
large thin-walled components up to 8-inch diameter and 8 feet in 
length. Available property data, component performance informa- 
tion, and cost estimates are presented. Accomplishments and results 
include: optimization of body preparation, tube casting and drying 
procedures, and modifications to Coors siliconizing process that has 
resulted in a consistent, high-yield production process. Property 
values obtained in full-size components include densities of 3.08 g/ 
ce, flexural strength of 58,000 psi at 1200 C, fracture toughness (K/ 
sub Ic/) of 6.3 at 1200 C and thermal conductivity of 257 BTU in/ 
hr ft?/F at 1000 C. Initial component tests indicate SCRB-210 to be 
viable for numerous high temperature radiant tube and heat-ex- 
changer applications. 


24114 (PB—89-152318/XAB) Development of a_high- 
temperature indirect gas-fired furnace. Final report, March 
1986-July 1988. Kuhn, T.J. (Surface Combustion, Inc., 
Maumee, OH (USA)). 24 Oct 1988. 106p. (REPT—1345). 
NTIS, PC A06/MF AO1. 

See also PB—88-145362. 

This program is intended to develop advanced features in an 
indirect gas-fired integral quench furnace used in the metals heat- 
treat industry. Engineering design and testing produced an ad- 
vanced high-temperature radiant-tube heat system with greatly in- 
creased heat input, operating temperatures up to 2050°F, and ther- 
mal efficiency over 70%. An advanced hearth was alsc developed 
to increase the weight of heat treated work that could be handled 
in each batch. These major improvements have increased produc- 
tivity. A furnace design was completed and a prototype gas-fired 
integral quench furnace was constructed. This unit was both labora- 
tory and field tested. It is now being used for heat-treating produc- 
tion in a large commercial heat treat shop. The furnace improve- 
ments developed in the program will benefit the operation of all 
gas-fired furnaces using radiant tubes and operating up 2050°F. 
Natural gas has potential to become a lower-cost energy alternative 
to electrical-resistance heating for process temperatures above 
1800°F in controlled-atmosphere furnaces. 


04 OIL SHALES AND TAR SANDS 
0350 Storage 


0350 Storage 


24115 (BCH—1988, pp 14) Small-scale fueling systems. 
Bryce, G. (B.C. Hydro, Vancouver). 1988. B.C. Hydro, 970 
Burrard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA 0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

BC Hydro has put most of its effort on small scale fuelling 
systems into the residential application. The author defines a Resi- 
dential Refuelling Appliance (RRA) as a low capacity, low pow- 
ered compressor taking the natural gas from the residence’s house- 
piping system and dispersing it directly into a vehicle. The RRA 
must be compatible physically and economically with the user, the 
environment and the user’s vehicle. The author defines a tentative 
curve of the number of vehicles on the market as a function of the 
monthly cost of refuelling. Commercial applications are also con- 
ceivable for small fleets of vehicles, forklifts, lumber carriers and 
zambonis. BC Hydro’s role in developing an RRA has been to en- 
courage and advise the various manufacturers and to do some pre- 
liminary testing on prototype compressors and appliances. At the 
present time, BC Hydro is participating in a field trial program 
which is a cooperative effort; up to 8 Sulthane appliances will be 
installed at private residences. A test market is foreseen. Absorptive 
storge would be particularly beneficial for the RRA market. 2 figs. 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 24439, 24440 


24116 (AOSTRA—1987) Services of ALIS [AOSTRA Li- 
brary Infomation Services]. (Alberta Oil Sands Technology 
and Research Authority, Edmonton (Canada)). [1987]. 22p. 
(CE—02460). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This document presents a description of the services offered 
by the Alberta Oil Sands Technology and Research Authority 
(AOSTRA) Library and Information Service (ALIS), established in 
1975. Major activities include the compilation and maintenance of 
the Alberta Oil Sands Index (AOSI) and Heavy Oil/Enhanced Re- 
covery Index (HERI); the publication of the Current Awareness 
Bulletin and Tar Paper; online literature searching and retrieval; 
technical consulting; referrals; and the provision of hard copies/ 
photocopying. Appendices include subject categories and weights 
for AOSI and HERI, and sample pages from the printed index of 
AOSI. 


24117 (AOSTRA—8506) Alberta oil sands index. Online 
manual. (Alberta Oil Sands Technology and Research Au- 
thority, Edmonton (Canada)). 1985. 27p. (CE—02463). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This manual describes how to access the University of Al- 
berta Computing Centre and use SPIRES (Standford Public Infor- 
mation Retrieval System) to search the Alberta Oil Sands Index 
(AOSD), a bibliographic collection of technical literature on the Al- 
berta oil sands. SPIRES is a generalized data management system 
that allows the user to create, maintain, search, and retrieve infor- 
mation. This manual gives instruction on connecting to the Univer- 
sity of Alberta Computing Centre, the various commands in 
SPIRES for searching AOSI, subject codes and weight, abstract 
format, format display, a sample search, and commands used in pro- 
ducing offline print. 





04 OIL SHALES AND TAR SANDS 
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0401 Reserves And Exploration 
REFER ALSO TO CITATION(S) 24045 
0403 Drilling, Fracturing, And Mining 


24118 (TXCR—8202) Three horizontal hole pattern. 
Pugh, G.E. (Texaco Canada Resources Ltd., Calgary, Al- 
berta). 1982. 20p. (CONF-8202116—; CE—02470). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

From 2. Unitar conference; Caracus, Venezuela (7 Feb 
1982). 

, Between October 1980 and February 1981, Texaco Canada 
drilled three horizontal holes in soft, shallow, unconsolidated Atha- 
basca tar sands. Objectives of the project were to produce bitumen 
at very shallow depths with minimum drilling cost, lease cost, and 
environmental impact. All three wells were drilled from the same 
drilling pad, each well being spudded in at a vertical angle of 45/ 
sup 0/, and a horizontal attitude was achieved at a true vertical 
depth from surface of approximately 125 m. Over 350 m of hori- 
zontal hole was drilled to complete each well. A new, innovative, 
hydraulically operated drilling rig was built for this project with a 
110,000 kg hoist and 22,700 kg push-down capacity. New tech- 
niques were developed to drill, enlarge, and underream the hori- 
zontal hole up to 368.3 mm diameter. Mud motors were used to 
power the bit and the force on the bit was accomplished by push- 
ing down on the drill pipe. The objectives were all achieved, 
though not without unforeseen difficulties and additional costs. 
New drilling techniques and equipment were successfully devel- 
oped so that the drilling of similar holes in future tar sands projects 
can be considered a viable alternate to conventional, vertical holes. 
11 figs. 


0404 Oil Production, Recovery, And Refining 
REFER ALSO TO CITATION(S) 23985, 24127, 24128, 24129, 24130, 24131 


24119 (DOE/LC/11057—2668) Recovery and upgrading 
of oil from Utah tar sands: Final report. Oblad, A.G-.; 
Bunger, J.W.; Hanson, F.V.; Miller, J.D.; Seader, J.D. 
(Utah Univ., Salt Lake City (USA)). Dec 1987. Contract 
FG21-84LC11057. 391p. NTIS, PC Al7/MF AOl1 - OSTI,; 
1; GPO Dep. Order Number DE89000946/JAW. 

The main areas for study in this report are bitumen upgrad- 
ing by hydropyrolysis, a low coke-producing process pioneered at 
the University; bitumen recovery by pyrolysis of tar sand in a fluid- 
ized-bed retort; bitumen recovery in coupled fluidized-beds with in- 
terbed heat transfer via heat pipes; and bitumen recovery by water- 
assisted separation methods of bitumen from ore. The principal re- 
actions occurring in hydropyrolysis have been defined and 
grouped. The reaction kinetics (mathematical models) have been 
determined for the individual reaction types, thus making it possible 
to predict product distribution obtainable from bitumens and hydro- 
gen consumption as a function of process variables. 93 refs., 118 
figs., 77 tabs. 


24120 (SU—1989) The hydrocracking of individual com- 
ponents isolated from heavy oils. Chormet, E.; Tiwari, P.K.; 
Heitz, M.; Dawson , W.H. (Sherbrooke Univ., Quebec 
(Canada)). [1989]. 5p. (MICROLOG—88-06066). Energy, 
Mines and Resources Canada, Communications Branch, 580 
Booth St., Ottawa, ON, Canada K1A 0E4; $N/C; MF 
CANMET/YTID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The objective of this work was to develop a better under- 
standing of which chemical fractions (i.e. families) present in heavy 
oils are responsible for processing difficulties (ie. coke formation), 
which convert to beneficial (i.e. light) products, and how this inter- 
play can be controlled by the processing conditions. A chromato- 
graphic procedure was developed to fractionate the heavy oils into 
constitutive chemical families, and to monitor the characteristics of 
the products. The hydrocracking features of the total maltenes and 
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Athabasca bitumen was studied using a microautoclave system. The 
results indicate that the polyaromatics and polar compounds con- 
vert into asphaltenes, which in turn form coke during hydrocrack- 
ing. A restricted number of experiments were conducted under 
catalytic hydrocracking using iron sulfide as a catalyst. The results 
indicated that the maltenes act as hydrogen donors during hydro- 
cracking. The approach shown in this work can be used as a moni- 
toring tool to optimize operational conditions, and through process- 
ing of the individual fractions, particularly maltenes-polyaromatics 
and maltenes-polars, it is expected that clear and precise guidelines 
can be obtained on yields and product distribution from catalytic 
and non-catalytic hydrocracking. 


24121 Method and apparatus for hydrocarbon recovery 
from tar sands. Westhoff, J.D.; Harak, A.E. (to Dept. of 
Energy). US Patent Application 7-188,324. 4 May 1988. 
19p. DE89010094 NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010094/JAW. 

A method and apparatus for utilizing tar sands having a 
broad range of bitumen content is disclosed. More particularly, tar 
sands are pyrolyzed in a cyclone retort with high temperature gases 
recycled from the cyclone retort to produce oil and hydrocarbon 
products. The spent tar sands are then burned at 2000{degree}F in 
a burner to remove residual char and produce a solid waste that is 
easily disposable. The process and apparatus have the advantages of 
being able to utilize tar sands having a broad range of bitumen con- 
tent and the advantage of producing product gases that are free 
from combustion gases and thereby have a higher heating value. 
Another important advantage is rapid pyrolysis of the tar sands in 
the cyclone so as to effectively utilize smaller sized reactor vessels 
for reducing capitol and operating costs. 1 fig., 1 tab. 


24122 Dual leakoff behavior in hydraulic fracturing of 
tight, lenticular gas sands. Warpinski, N.R. (Sandia National 
Labs. (US)). pp 765-778 of Proceedings of the 1988 SPE 
63rd annual technical conference and exhibition. Richard- 
son, TX; Society of Petroleum Engineers (1988). (CONF- 
881012—). 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

Stimulation experiments conducted in anisotropic naturally 
fractured, tight, lenticular, gas sandstones have shown the existence 
of a dual leakoff phenomenon. Below a threshold pressure, the lea- 
koff coefficient is very low and fluids are very efficient. Above the 
threshold, leakoff increases by a factor of 50, slurries dehydrate 
rapidly, and screenouts occur in minutes. The leakoff has been 
shown to be controllable to some extent with 100-mesh sand. Re- 
sults of three stimulation experiments are presented; these include a 
treatment that screened out, a minifrac experiment that showed the 
effectiveness of 100-mesh sand, and a final successful stimulation. 
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24123 Insights into hydraulic fracturing of a horizontal 
well in a naturally fractured formation. Layne, A.W.; 
Siriwardane, H.J. (US DOE (US); West Virginia Univ. 
(US)). pp 725-736 of Proceedings of the 1988 SPE 63rd 
annual technical conference and exhibition. Richardson, TX; 
Society of Petroleum Engineers (1988). (CONF-881012—). 


From 63. Society of Petroleum Engineers (SPE) annual | 


technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

This paper focuses on an analysis of hydraulic fracture 
design and geometry predictions for the above horizontal well. 
Current hydraulic fracture modeling theories address failure mecha- 
nisms and the propagation of a single crack from a vertical well- 
bore. These theories have been adapted to predict the pressure, 
flow rate, and induced fracture geometry for each natural fracture 
intersected by the hydraulic fracturing fluid in the horizontal well- 
bore. A tubing/annulus flow model was coupled with a hydraulic 
fracture model that predicts the three-dimensional geometry of mul- 
tiple natural fractures propagating from a horizontal well. Addition- 
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ally, a closed-form solution was developed to predict the pressure 
and flow rate distribution along the lateral extent of the wellbore. 


24124 A case study of a stimulation experiment in a flu- 
vial, tight, sandstone gas reservoir. Warpinski, N.R.; Brana- 
gan, P.T.; Sattler, A.r.; Cipolla, C.L.; Lorenz, J.C.; Thorne, 
B.J. (Sandia National Labs. (US); CER Corp. (US); Sandia 
National Labs. (US); CER Corp. (US); Sandia kNational 
Labs. (US)). pp 751-764 of Proceedings of the 1988 SPE 
63rd annual technical conference and exhibition. Richard- 
son, TX; Society of Petroleum Engineers (1988). (CONF- 
881012—). 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

A successful stimulation experiment has been conducted in a 
fluvial sandstone of the Mesaverde Formation at the Department of 
Energy’s Multiwell Experiment site in the Piceance basin of Colo- 
rado. This highly heterogeneous sandstone has submicrodarcy 
matrix permeability but also contains narrow natural fractures that 
increase the reservoir permeability to 15 microdarcies. Examination 
of the core showed a primary, undirectional, natural fracture 
system with evidence (unlike previous zones) for second and third 
sets at oblique orientations. The stimulation experiment consisted of 
stress tests, a three-well prefrac interference test, step-rate/flow- 
back tests, a minifrac, a full stimulation treatment, borehole geo- 
phone diagnostics during fracturing, and a post-frac interference 
test. 


0410 Environmental Aspects 
24125 (ALCRC—8703) Reclamation research annual 


report, 1986. (Alberta Land Conservation and Reclamation 
Council, Edmonton (Canada)). 1987. 5ip. (MICROLOG— 
88-05425). Alberta Legislative Library, 216 Legislature 
Bldg., Edmonton, AB, Canada TSK 2B6; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The Reclamation Research Technical Advisory Committee 
(RRTAC) was appointed by the Alberta Land Conservation and 
Reclamation Council to assist in technical matters related to the de- 
velopment and administration of the Council's research program. 
RRTAC develops reclamation research under four major program 
areas, and activities in these areas during the year are described in 
this report. The Plains Coal Reclamation Research Program focuses 
on disturbances to agricultural lands of the Alberta plains caused by 
coal mining for electrical power generation. The Mountain Foot- 
hills Reclamation Research Program addresses disturbances in pre- 
dominantly forested areas of the mountains and foothills caused by 
coal mines. The Oil Sands Reclamation Research Program includes 
research on disturbances caused by oil sands developments in the 
northeastern portion of the province. The Oil and Gas Reclamation 
Research Program is concerned with such developments as pipe- 
lines and drilling. Under each Program, the objectives, basic prob- 
lems investigated, and research approach are presented, followed 
by description of specific projects involving such subjects as hy- 
drology, revegetation, soil-water interactions, landscape and water- 
shed design, soil reconstruction and amendment, and soil compac- 
tion. A list of research reports is included. 29 refs., 11 figs., 1 tab. 


24126 (DOE/LC/11084—T1) Modeling of hydrologic 
conditions and solute movement in processed oil shale waste 
embankments under simulated climatic conditions: Quarterly 
report, April 1, 1987--June 30, 1987, Hasfurther, V.R.; Skin- 
ner, Q.D.; Turner, J.P. (Wyoming Univ., Laramie (USA). 
Wyoming Water Research Center). 1987. Contract FC21- 
86LC11084. 26p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE88015504/JAW. 

The major purpose of this research is to physically model, 
study, and describe the redistribution and movement of water and 
percolates in lifts of disposed processed oil shale under simulated 
natural environmental conditions at a scale sufficient to predict 
these processes on an engineering (commercial) scale and to verify 
the use of developed computer models to describe these processes. 
Progress is described. 
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24127 (PB—89-147284/XAB) UNOCAL 76: Parachute 
Creek Shale Oil Program. Phase 1 (10,000 barrels/day) Envi- 
ronmental Monitoring Plan. Volume 1. Phase 1 project (Uni- 
shale B). Report for 1985-1992. (Unocal Corp., Parachute, 
CO (USA). Energy Mining Div.). 10 Nov 1986. 608p. 
NTIS, PC A99/MF AO1. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The Para- 
chute Creek Shale Oil Program is one of four projects awarded fi- 
nancial assistance. The Program agreed to comply with existing en- 
vironmental-monitoring regulations and to develop an Environmen- 
tal Monitoring Plan (EMP) incorporating supplemental monitoring 
in the areas of water, air, solid waste, and worker health and safety 
during the period 1985-1992. These activities are described and the 
rationale for Tier I and Tier II monitoring are explained in the 
EMP. 


24128 (PB—89-147300/XAB) UNOCAL: Parachute 
Creek Shale Oil Program. Environmental Monitoring Plan 
quarterly report. First quarter 1987. Report for 1 January-31 
March 1987. (Unocal Corp., Parachute, CO (USA). Energy 
Mining Div.). 27 May 1987. 31lp. (REPT—87-1Q). NTIS, 
PC A14/MF AO1. 

See also PB—89-147318. Portions of this document are not 
fully legible. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The Para- 
chute Creek Shale Oil Program is one of four projects awarded fi- 
nancial assistance. The support agreement included development of 
an Environmental Monitoring Plan incorporating existing compli- 
ance monitoring and supplemental monitoring on water, air, solid 
waste, worker health and safety, and socio-economic impacts 
during the period 1986-1993. Phase I of this project is to produce 
10,000 barrels per day of syncrude from oil shale, using the Uni- 
shale B process. The compliance monitoring data, permit requests, 
and preparations for implementing supplemental sampling for 
source monitoring and industrial-hygiene monitoring are described 
in the document. 


24129 (PB—89-147318/XAB) UNOCAL: Parachute 
Creek Shale Oil Program. Environmental Monitoring Plan 
quarterly report. Second quarter 1987. Report for 1 April-30 
June 1987. (Unocal Corp., Parachute, CO (USA). Energy 
Mining Div.). 1 Sep 1987. 334p. (REPT—87-2Q). NTIS, PC 
A15/MF AO1. 

See also PB—89-147326. Portions of this document are not 
fully legible. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The Para- 
chute Creek Shale Oil Program is one of four projects awarded fi- 
nancial assistance. The support agreement included development of 
an Environmental Monitoring Plan, incorporating existing compli- 
ance monitoring and supplemental monitoring on water, air, solid 
waste, worker health and safety, and socio-economic impacts 
during the period 1986-1993. Phase I of this project is to produce 
10,000 barrels per day of syncrude from oil shale, using the Uni- 
shale B process. Regulatory activities, preparation of standard oper- 
ating procedures and quality assurance/quality control manuals, and 
development of audit plans are described in the report. Preparations 
for source monitoring and data management are also discussed. 


24130 (PB—89-147326/XAB) UNOCAL: Parachute 
Creek Shale Oil Program. Environmental Monitoring Plan 
quarterly report. Third quarter 1987. Report for 1 July-30 
September 1987. (Unocal Corp., Parachute, CO (USA). 
Energy Mining Div.). 30 Nov 1987. 364p. (REPT—87-3Q). 
NTIS, PC A16/MF AOl1. 

See also PB—89-147334. Portions of this document are not 
fully legible. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The Para- 
chute Creek Shale Oil Program is one of four projects awarded fi- 
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nancial assistance. The support agreement included development of 
an Environmental Monitoring Plan, incorporating existing compli- 
ance monitoring and supplemental monitoring on water, air, solid 
waste, worker health and safety, and socio-economic impacts 
during the period 1986-1993. Phase I of this project is to produce 
10,000 barrels per day of syncrude from oil shale, using the Uni- 
shale B process. The document contains ambient and source com- 
pliance data, and describes planning activities for implementing sup- 
plemental monitoring in 1988. Preliminary industrial hygiene data 
are summarized. 


24131 (PB—89-147334/XAB) UNOCAL: Parachute 
Creek Shale Oil Program. Environmental Monitoring Plan 
quarterly report. Fourth quarter 1987. Report for 1 October- 
31 December 1987. (Unocal Corp., Parachute, CO (USA). 
Energy Mining Div.). 29 Feb 1988. 540p. (REPT—87-4Q). 
NTIS, PC A23/MF AO1. 

See also PB—89-147326. Portions of this document are not 
fully legible. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The Para- 
chute Creek Shale Oil Program is one of four projects awarded fi- 
nancial assistance. The support agreement included development of 
an Environmental Monitoring Plan, incorporating existing compli- 
ance monitoring and supplemental monitoring on water, air, solid 
waste, worker health and safety, and socio-economic impacts 
during the period 1986-1993. Phase I of this project is to produce 
10,000 barrels per day of syncrude from oil shale, using the Uni- 
shale B process. During the fourth quarter, detailed analytical pro- 
cedures and computer-data-management software were developed, 
sampling analytical and data-management standards were complet- 
ed, and supplemental quality assurance and control programs were 
finalized. All of these activities are summarized in the report. 
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REFER ALSO TO CITATION(S) 24140 


24132 (POEF-T—3491) Materials and Chemistry Techni- 
cal Program Management Team status report for FY-1988. 
Otey, M.G.; Saraceno, A.J.; Trowbridge, L.D. (Portsmouth 
Gaseous Diffusion Plant, OH (USA)). Jan 1989. Contract 
AC05-760R00001. 35p. NTIS, PC A03/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89009569/JAW. 

This report documents significant FY-1988 activities of the 
Materials and Chemistry (M and C) Technical Program Manage- 
ment Team. A Major DOE Milestone for the fiscal year dealt with 
successful resolution of the one-inch UF¢ cylinder valve problem. 
Site milestones included (1) trapping technology to further reduce 
airborne emissions, (2) cooling system chemistry support, (3) moni- 
toring of purge cascade chemistry, (4) cascade retained inventory 
support, (5) chemistry of UF¢-metal reactions, and (6) studies on 
UF/sub x//UO2F2 cascade chemistry. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 24904 


24133 (DP-MS—89-53) Reaction of molten SRP reactor 
fuel with water. Morin, J.P.; Hyder, M.L. (Savannah River 
Lab., Aiken, SC (USA)). 1989. Contract AC09-76SR00001. 
23p. (CONF-890378—6). NTIS, PC A03/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89010425/JAW. 

From American Nuclear Society workshop on safety of ura- 
nium-aluminum fueled reactors; Idaho Falls, ID, USA (15 Mar 
1989). 
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This paper considers the phenomena which occur when 
molten U-AI reactor fuel contacts liquid water. This is an extremely 
complex, even chaotic situation, and it is more easily approached in 
an experimental than from a theoretical manner. Over the years, a 
number of significant experiments in this area have been done at Sa- 
vannah River, and other work is in progress or planned. In our 
paper several sets of experimental observation will be described. 
First, some pertinent prior studies by other investigators will be re- 
viewed, and in this context some recent work done by SRL and 
Rice University will be described. Finally, some studies of actual 
molten fuel-water phenomena observed at SRL will be reported. 
These studies shed considerable light on the mode of melting that is 
likely to occur in actual fuel. 5 figs. 


24134 Cermet-fueled reactors for multimeyawatt space 
power applications. Cowan, C.L.; Armijo, J.S.; Kruger, 
G.B.; Palmer, R.S.; Van Hoomisson, J.E. (General Electric 
Astro Space Div., San Jose, CA (US)). pp 213-218 of Pro- 
ceedings of the 23rd intersociety energy conversion engi- 
neering conference. Goswami, D.Y. New York, NY; Ameri- 
can Society of Mechanical Engineers (1988). (CONF- 
880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889242. 

The cermet-fueled reactor has evolved as a potential power 
source for a broad range of multimegawatt space applications. In 
particular, the fast spectrum reactor concept can be used to deliver 
10s of megawatts of electric power for continuous, long term, unat- 
tended operation, and 100s of megawatts of electric power for 
times exceeding several hundred seconds. The system can also be 
utilized with either a gas coolant in a Brayton power conversion 
cycle, or a liquid metal coolant in a Rankine power conversion 
cycle. Extensive testing of the cermet fuel element has demonstrat- 
ed that the fuel is capable of operating at very high temperatures 
under repeated thermal cycling conditions, including transient con- 
ditions which approach the multimegawatt burst power require- 
ments. The cermet fuel test performance is reviewed and an ad- 
vanced cermet-fueled multimegawatt nuclear reactor is described in 
this paper. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 24789 


24135 (CONF-890215—4) Modeling of aqueous and or- 
ganic phase speciation for solvent extraction systems. Chaiko, 
D.J.; Tse, Pui-Kwan; Vandegrift, G.F. (Argonne National 
Lab., IL (USA)). Nov 1988. Contract W-31109-ENG-38. 
13p. NTIS, PC A03/MF A01 - OSTI; 1; GPO Dep. Order 
Number DE89009803/JAW. 

From Fall meeting of the Metallurgical Society; Las Vegas, 
NV, USA (27 Feb 1989). 

The TRUEX (TRansUranic EXtraction) solvent extraction 
process has the ability to remove, separate, and recover transuranic 
(TRU) elements from acidic nuclear waste solutions. A computer 
model of the TRUEX process is currently being developed for use 
in flowsheet design and process optimization. The correlations that 
are to be used in the model for generating extraction distribution 
ratios are based on chemical mass action principles and require cal- 
culation of aqueous and organic phase speciation. Aqueous phase 
activity coefficients are calculated using methods available in the 
literature, while the organic phase species are treated in terms of 
ideal associated solution theory. This approach is demonstrated for 
the extraction of HNOs, HTcO,, and americium nitrate by n- 
octyl(phenyl)-N,N-diisobutylcarbamoyl-methylphosphine oxide 
(CMPO)---the primary metal extractant in the TRUEX solvent. 23 
refs., 5 figs. 


24136 (LA—1817/174/1) Investigation of allegations of 
incidents and malpractices at British Nuclear Fuels (BNFL), 
Sellafield, for Greenpeace, UK. (Greenpeace, London (UK); 
Large and Associates, London (UK)). May 1988. vp. Large 
and Associates, London, UK, Price Pound 9.50. 
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The allegations covering 1982-1988, were made by three 
BNFL employees and include serious charges of non-reporting of 
incidents involving the release of radioactive materials and malprac- 
tices relating to health and safety. It is concluded that whilst some 
of the allegations are unsubstantiated some are substantial and need 
independent corroboration and further explanation by BNFL and 
investigation by the UK Nuclear Installation Inspectorate. (UK). 


24137 (LA-UR—89-844) Reillex{trademark} HPQ: A 
new, macroporous polyvinylpyridine resin for separating plu- 
tonium using nitrate anion exchange. Marsh, S.F. (Los 
Alamos National Lab., NM (USA)). 1989. Contract W-7405- 
ENG-36. 17p. (CONF-8904185—1). NTIS, PC A03/MF 
A0Ol - OSTI; 1; GPO Dep. Order Number DE89009394/ 
JAW. 

From ACS symposium on polymeric separating agents; 
Dallas, TX, USA (9 Apr 1989). 

Anion exchange in nitric acid is the major aqueous process 
used to recover and purify plutonium from impure scrap materials. 
Most strong-base anion exchange resins incorporate a styrene-divin- 
ylbenzene copolymer. A newly availiable, macroporous anion ex- 
change resin based on a copolymer of 1-methyl-4-vinylpyridine and 
divinylbenzene has been evaluated. Comparative data for Pu(IV) 
sorption kinetics and capacity are presented for this new resin and 
two other commonly used anion exchange resins. The new resin 
offers high capacity and rapid sorption kinetics for Pu(IV) from 
nitric acid, as well as greater stability to chemical and radiolytic 
degradation. 8 refs., 12 figs. 


24138 Separation of actinides from lanthanides. Smith, 
B.F.; Jarvinen, G.D.; Ryan, R.R. (io Dept. of Energy). US 
Patent Application 7-176,131. 31 Mar 1988. 20p. Contract 
W-7405-ENG-36. DE89010102 NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89010102/JAW. 

An organic extracting solution and an extraction method 
useful for separating elements of the actinide series of the periodic 
table from elements of the lanthanide series, where both are in tri- 
valent form is described. The extracting solution consists of a pri- 
mary ligand and a secondary ligand, preferably in an organic sol- 
vent. The primary ligand is a substituted monothio-1,3-dicarbonyl, 
which includes a substituted 4-acyl-2-pyrazolin-5-thione, such as 4- 
benzoyl-2,4- dihydro-5-methyl1-2-phenyl-3H-pyrazol-3-thione 
(BMPPT). The secondary ligand is a substituted phosphine oxide, 
such as trioctylphosphine oxide (TOPO). 


0509 Transport And Storage 


24139 (DOE/RL—88-16) Transportation questions and 
answers. (Westinghouse Hanford Co., Richland, WA 
(USA)). [1989]. Contract AC06-87RL10930. 24p. NTIS, PC 
A03/MF AOl1 - OSTI; 1; GPO Dep. Order. Number 
DE89010138/JAW. 

This document summarizes the transport and handling of ra- 
dioactive materials in a “question” and “answer” form. It explains 
what is radioactive material, how it is shipped, and in case there is 
a spill, who is responsible for it. It also provides safeguard measures 
for radioactive materials. (TC) 


24140 (KY/L—1522) A review of UF, cylinder practices 
and criteria. Walter, C.W. (Paducah Gaseous Diffusion 
Plant, KY (USA)). 10 Mar 1989. Contract AC05- 
840U21400. 38p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009129/JAW. 

Information is presented on UFs cylinders and cylinder han- 
dling practices to show changes in these areas with time. These 
changes have provided for improved safety and efficiency in the 
UF industry as a whole. Some of the notable changes are in cylin- 
der life evaluations, fill limits, materials of construction, and trans- 
portation regulations. Due to the usage life cycle of some UF cyl- 
inders, especially tails long-term storage, a heterogenous system has 
evolved which must be controlled administratively to assure that 
containers in storage are handled properly to meet current require- 
ments for safety. This administrative system is in place and func- 
tioning well to insure safety at the GDP sites. The enrichment plant 
personnel are active in all facets of the emphasis toward improving 
the safety in UF. handling. This includes committee memberships, 
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review of regulations, design and procurement of cylinders and 
overpacks, and interfaces with international organizations such as 
International Atomic Energy Agency (IAEA) and International 
Standards Organization (ISO). The present criteria in the subject 
area are not fixed and will continue to change. The personnel from 
uranium enrichment will continue to be a key ingredient in im- 
provements brought about in this important area which relates to 
the safety of employees in the industry, as well as the public at 
large. 6 tabs. 


24141 (NUREG/CR—4554-Vol.5) SCANS (Shipping 
Cask ANalysis System): A microcomputer based analysis 
system for shipping cask design review: Volume 5, Theory 
Manual: Thermal/pressure stress analysis. Trummer, D.J.; 
Gerhard, M.A. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Engineering; Lawrence Livermore 
National Lab., CA (USA)). Feb 1989. Contract W-7405- 
ENG-48. 33p. (UCID—20674-Vol.5). NTIS, PC A03/MF 
AO1 - GPO - OSTI. Order Number T189009302/JAW. 

This report describes the SCANS modules for thermal and 
pressure stress analyses and includes validation and benchmark ex- 
amples. SCANS (Shipping Cask ANalysis System) is a microcom- 
puter-based system of computer programs and databases developed 
at the Lawrence Livermore National Laboratory (LLNL) for eval- 
uating safety analysis reports in spent fuel shipping casks. Thermal 
and pressure cases are based on regulatory cases described in the 
Code of Federal Regulations (1983) and Regulatory Guides pub- 
lished by the US Nuclear Regulatory Commission (1977, 1978). 10 
refs., 14 figs., 14 tabs. 


24142 (SAND—88-2330) Spent fuel counter. Drayer, 
D.D. (Sandia National Labs., Albuquerque, NM (USA)). 
Sep 1988. Contract AC04-76DP00789. 18p. (ISPO—277). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009678/JAW. 

In many cases the IAEA must inspect spent fuel shipping 
casks before they leave facilities. Similarly, inspections may be re- 
quired at the location where a cask is received and unloaded. In 
order to reduce the number of inspections required, it would be de- 
sirable to develop a system to count spent fuel assemblies as they 
are loaded or removed from shipping casks. This report discusses 
several methods which potentially could be used for performing 
this function. A concept for a Spent Fuel Counter System is pro- 
posed which uses a Laser Surveillance System (LASSY), Cerenkov 
Viewing Device (CVD), and Modular Integrated Video System 
(MIVS), all coupled together. In the proposed system, LASSY 
would provide an indication that an object is being placed into or 
removed from the cask, the CVD would be used to determine if 
the object has the radiation characteristics of a spent fuel assembly, 
and the MIVS would record the information. The system may need 
to be designed so that the operator could determine that it was op- 
erating correctly during the loading operations. This would help 
prevent anomalies from occurring which could only be resolved 
through reverification measures. Before such a system could be im- 
plemented testing would be necessary to determine that the individ- 
ual components would each work adequately in this application. 
The issues of reliability, intrusiveness, and cask sealing should also 
be addressed before a development program is undertaken. 12 refs., 
1 fig. 


24143 Diverter assembly for radioactive material. An- 
drews, K.M.; Starenchak, R.W. (to Dept. of Energy). US 
Patent Application 7-179,922. 11 Apr 1988. 19p. Contract 
AC11-76PN00014. DE89010086 NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010086/JAW. 

A diverter assembly for diverting a pneumatically conveyed 
holder for a radioactive material between a central conveying tube 
and one of a plurality of radially offset conveying tubes includes an 
airtight container. A diverter tube having an offset end is suitably 
mounted in the container for rotation. A rotary seal seals one end 
of the diverter tube during and after rotation of the diverter tube 
while a spring biased seal seals the other end of the diverter tube 
which moves between various offset conveying tubes. An indexing 
device rotatably indexes the diverter tube and this indexing device 
is driven by a suitable drive. The indexing mechanism is preferably 
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a geneva-type mechanism to provide a locking of the diverter tube 
in place. 3 figs. 





24144 Thermal analysis design and experimental evalua- 
tion of a prototype spent fuel dry storage cask. Hwang, J.Y.; 
Efferding, L.E. (Westinghouse Electric Corp., Nuclear 
Components Div., Pensacola, FL (US)). pp 165-172 of Pro- 
ceedings of the 1988 joint ASME-ANS nuclear power con- 
ference. Miller, R.E. New York, NY; American Society of 
Mechanical Engineers (1988). (CONF-8804145—). 

From Joint ASME-ANS nuclear power conference; Myrtle 
Beach, SC, USA (17 Apr 1988). 

Thermal analysis evaluation is presented of a spent fuel dry 
storage cask designed by the Westinghouse Nuclear Components 
Division. The cask is designed to provide passive cooling of 24 
PWR spent fuel assemblies for a storage period of at least 20 years 
at a nuclear utility site (Independent Spent Fuel Storage Installa- 
tion). A comparison is presented between analysis predictions and 
experimental results for a demonstration cask built by Westinghouse 
and tested at the Idaho National Engineering Laboratory. Demon- 
stration testing with nuclear spent fuel assemblies was performed on 
a cask configuration designed to store 24 intact spent fuel assem- 
blies or canisters containing fuel consolidated from 48 assemblies. 


24145 Spent fuel metal storage cask performance testing 
and future spent fuel concrete module performance testing. 
McKinnon, M.A.; Creer, J.M. (Battelle Pacific Northwest 
Lab., Richland, WA (US)). pp 157-164 of Proceedings of 
the 1988 joint ASME-ANS nuclear power conference. 
Miller, R.E. New York, NY; American Society of Mechani- 
cal Engineers (1988). (CONF-8804145—). 

From Joint ASME-ANS nuclear power conference; Myrtle 
Beach, SC, USA (17 Apr 1988). 

REA-2023 (currently marketed by Mitsubishi Heavy Metals 
of Japan as an MSF IV), Gesellshaft fur Nuklear Service (GNS) 
CASTOR-V/21, Transnuclear TN-24P, and Westinghouse MC-10 
metal storage casks, have been performance tested under the guid- 
ance of the Pacific Northwest Laboratory to determine their ther- 
mal and shielding performance. The REA-2023 cask was tested 
under Department of Energy (DOE) sponsorship at General 
Electric's facilities in Morris, Illinois, using BWR spent fuel from 
the Cooper Reactor. The other three casks were tested under a co- 
operative agreement between Virginia Power Company and DOE 
at the Idaho National Engineering Laboratory (INEL) by EG and 
G Idaho, Inc. using intact spent PWR fuel from the Surry reactors. 
The Electric Power Research Institute (EPRI) made contributions 
to both programs. A summary of the various cask designs and the 
results of the performance tests is presented. 
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24146 (INIS-mf—11930) Activities in support of R and D 
work for safeguarding uranium supplies. Final report. (Bunde- 
sanstalt fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). 3 May 1988. 20p. (In 
German). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88757404/JAW. 

The activities of the Bundesanstalt fuer Geowissenschaften 
und Rohstoffe on behalf of the BMFT covered different tasks on 
the international level, as e.g. cooperative work in the uranium 
group of NEA, Paris, and of IAEA, Vienna, for publication of the 
world-wide survey of uranium resources, uranium production, and 
demand (Red Book). Cooperation with organisations abroad in the 
period under review included activities with the Australian Bureau 
for Mineral Resources and the BATAN authority of Indonesia. 
Contracts with other foreign organisations or boards were main- 
tained and developed for cooperation in the field of uranium explo- 
ration, e.g. with the French CEA, the US Geological Survey, the 
Canadian Geological Survey, and the PNC of Japan. On the na- 
tional level, work performed by the Bundesanstalt continued the 
survey of world-wide uranium exploration activities and trends in 
uranium prices; the records on uranium deposits in the world were 
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updated, and supplementary data were delivered on current urani- 
um reserves and stocks, as well as on the market situation. 
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REFER ALSO TO CITATION(S) 24223, 24228, 24229, 24231, 24233, 24429, 
24548, 24982, 24985, 24993 


24147 (BNL—41455) Source terms for analysis of acci- 
dents at a high level waste repository. Mubayi, V.; Davis, 
R.E.; Youngblood, R. (Brookhaven National Lab., Upton, 
NY (USA)). 1989. Contract AC02-76CH00016. 9p. (CONF- 
890405—26). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009518/JAW. 

From International topical meeting on probability, reliability 
and safety assessment; Pittsburgh, PA, USA (2 Apr 1989). 

This paper describes an approach to identifying source terms 
from possible accidents during the preclosure phase of a high-level 
nuclear waste repository. A review of the literature on repository 
safety analyses indicated that source term estimation is in a prelimi- 
nary stage, largely based on judgement-based scoping analyses. The 
approach developed here was to partition the accident space into 
domains defined by certain threshold values of temperature and 
impact energy density which may arise in potential accidents and 
specify release fractions of various radionuclides, present in the 
waste form, in each domain. Along with a more quantitative under- 
standing of accident phenomenology, this approach should help in 
achieving a clearer perspective on scenarios important to preclo- 
sure safety assessments of geologic repositories. 18 refs., 3 tabs. 


24148 (BNL—41893) Development of an accelerated 
leach test. Fuhrmann, M.; Pietrzak, R.F.; Heiser, J.; Franz, 
E.M.; Colombo, P. (Brookhaven National Lab., Upton, NY 
(USA)). Mar 1989. Contract AC02-76CHO00016. 10p. 
(CONF-890207—25). NTIS, PC A02/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89010497/JAW. 

From Waste management ‘89; Tucson, AZ, USA (26 Feb 
1989). 

An accelerated leach test is being developed for low-level 
radioactive waste forms that will provide data that can be extrapo- 
lated to estimate long-term releases. This paper describes the meth- 
ods that are being used to provide a sound physical basis for this 
test. The approach has been to determine the experimental condi- 
tions that will give the maximum leach rate without disturbing the 
mechanisms of leaching. This requires that the leaching mechanism 
can be identified and that a mechanistically defensible model is 
available. Results of accelerated tests are compared to results from 
long-term standard tests to obtain the acceleration factor. Data 
curves are also compared to model results to ascertain that no 
change in mechanisms has occurred. For many applications, a diffu- 
sion model for a finite cylinder was used successfully. Leaching 
studies were conducted on Portland cement, asphalt and thermoset- 
ting polymers used as solidification agents containing various types 
of simulated wastes and the radioactive tracers *"Co, Sr and 
187Cs, These materials were leached under experimental conditions 
(i.e., elevated temperature, increased leachant volume, reduced 
specimen size and leachant solutions containing complexing agents) 
that were expected to increase release rates. Initially, only one con- 
dition was altered in each experiment, but successful accelerating 
factors were combined later to provide a more effective leach test. 
Preliminary results of these studies are described. 10 refs., 4 figs. 


24149 (CONF-881246—2) Selection, design, and con- 
struction of hazardous waste land storage and disposal facili- 
ties. Tsai, S.Y. (Argonne National Lab., IL (USA)). 30 Sep 
1988. Contract W-31109-ENG-38. 13p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009848/ 
JAW. 

From Engineering materials and technology and modern en- 
gineering and technology seminar; Taipei, Taiwan (19 Dec 1988). 

Historically, many hazardous wastes were disposed of on 
land because landfilling was an economical and available means. 
However, land disposal practices are becoming more restrictive be- 
cause of increasing concerns regarding the potential effects on the 
environment and human health due to the release of contaminants 
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from the disposal facilities. Many regulatory agencies in the world 
have promulgated laws and regulations outlining the procedures 
and criteria for the selection, design, construction, and use of land 
disposal facilities. This paper provides an overview of the proce- 
dures and criteria for selecting, designing, and constructing such fa- 
cilities by focusing on guidance manuals developed by the US En- 
vironmental Protection Agency under the Resource Conservation 
and Recovery Act. 11 refs., 2 figs. 


24150 (CONF-890207—23) Evaluation of the hydrogeolo- 
gic system in disposal of mixed wastes. Chia, Y.P.; Yuan, 
Y.C.; Yu, C. (Argonne National Lab., IL (USA)). 1989. 
Contract W-31109-ENG-38. llp. NTIS, PC A03/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89009824/JAW. 
From Waste management '89; Tucson, AZ, USA (26 Feb 

1989). 

: Hydrogeologic settings and processes are considered to have 
a controlling effect on the long-term performance of a multilayered 
mixed-waste disposal cell. A conceptual modeling of disposal cells 
indicated that the hydraulic conductivity of the final cover, com- 
pared to that of the liner, plays an equal or more important role in 
determining both the leakage rate from the unit and the break- 
through time. A low water saturation for the disposal facility or a 
periodic dry condition at the surface can significantly impede 
downward water infiltration. Analysis also revealed that the em- 
placement of a disposal cell may cause the water table to shift 
upward and possibly saturate part of the disposal cell. Seasonal 
fluctuations of the water table may then carry leachate away from 
the waste to the aquifer. Therefore, effective design, construction, 
and monitoring of a mixed-waste disposal cell rely on a comprehen- 
sive understanding of infiltration through the land disposal unit and 
of local hydrogeologic conditions. 9 refs., 4 figs., 1 tab. 


24151 (CONF-890488—1) Characteristics of spent nucle- 
ar fuel. Notz, K.J. (Oak Ridge National Lab., TN (USA)). 
Apr 1988. Contract AC05-840R21400. 14p. NTIS, PC 
A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010168/JAW. 

From 4. international symposium on ceramics in nuclear 
waste management; Indianapolis, IN, USA (23 A = 1989). 

The Office of Civilian Radioactive Waste Management 
(OCRWM) is responsible for the spent fuels and other wastes that 
will, or may, eventually be disposed of in a geological repository. 
The two major sources of these materials are commercial light- 
water reactor (LWR) spent fuel and immobilized high-level waste 
(HLW). Other wastes that may require long-term isolation include 
non-LWR spent fuels and miscellaneous sources such as activated 
metals. This report deals with spent fuels, but for completeness, the 
other sources are described briefly. Detailed characterizations are 
required for all of these potential repository wastes. These charac- 
teristics include physical, chemical, and radiological properties. The 
latter must take into account decay as a function of time. In addi- 
tion, the present inventories and projected quantities of the various 
wastes are needed. This information has been assembled in a Char- 
acteristics Data Base which provides data in four formats: hard 
copy standard reports, menu-driven personal computer (PC) data 
bases, program-level PC data bases, and mainframe computer files. 
5 refs., 3 figs., 4 tabs. 


24152 (CONF-8811122—6) Laboratory identification of 
glass compositions suitable for disposal of waste reactive 
metal. Varma, Ravi; Brown, A.P.; Kumar, Romesh; San- 
Pedro, Rachel; Freeman, C.J.; Helt, J.E. (Argonne National 
Lab., IL (USA)). 1988. Contract W-31109-ENG-38;AC0S5- 
840R21400. 12p. NTIS, PC A03/MF A0Oi - OSTI; 1; GPO 
Dep. Order Number DE89009874/JAW. 

From 13. annual environmental quality R and D symposium; 
Williamsburg, VA, USA (16 Nov 1988). 

This study was conducted in support of a project to convert 
waste sodium to a form that is amenable to easy disposal in ordi- 
nary landfills. This waste sodium will be from reactor and other op- 
erations at the US Department cf Energy and will contain small 
amounts of radioactive species that must not be released to the en- 
vironment in an uncontrolled manner. The sodium will be convert- 
ed into a glass that will contain and isolate the radionuclides 
present in it. This study was conducted to define acceptable glass 
compositions that (1) are resistant to leaching of sodium by ground- 
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water and rainwater, (2) contain a relatively large proportion of 
sodium so that unreasonably large volumes of the glass for disposal 
will not be produced, and (3) are conveniently prepared from the 
waste sodium. For this purpose, glass samples containing varying 
amounts of the oxides of sodium, calcium, boron, aluminum, and 
silicon were prepared in the laboratory. The samples were subject- 
ed to the accelerated MCC-1 test to determine resistance to leach- 
ing by water at 60{degree}C. Soda-silica glasses were observed to 
dissolve in the water rather quickly. Addition of the other ingredi- 
ents was found to impart significant leach resistance to the glasses. 
Among the high-Na2O glasses, those containing alumina (3% 
AlzOs3-10% CaO-30% Naz2O and 6% AlOs-10% B2Os-30% Na2O) 
were found to be most resistant to leaching. Lowering the NaxO 
content to 20% made these glasses even more leach resistant. 6 
refs., 6 figs., 2 tabs. 


24153 (DOE/DP—0064) Transporting radioactive — 
al. (USDOE Assistant Secretary for Defense Pro 
Washington, DC. Transportation en Div.). 1989) 
30p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89010078/JAW. 

To be used, radioactive material must first be transported--- 
from its source to processing and manufacturing facilities, to users, 
and, eventually, to storage and disposal sites. These materials are 
shipped as solids, liquids, or gases and vary widely in their radioac- 
tive nature. Over 3 million packages of radioactive material are 
shipped each year in the United States. These shipments are carried 
by government or commercial conveyances such as trucks, trains, 
ships, and airplanes. Radioactive material is transported on our 
highways, waterways, railroads, and by air, just like other com- 
modities. Radioactive material can be safely shipped in everyday 
commerce. Proper packaging is the key. Strict compliance with 
stringent regulations is required in the packaging of radioactive ma- 
terial to ensure that the public and the environment are protected 
even in case of a severe accident. There have been no deaths or 
even any serious injuries resulting from the radioactive nature of 
the cargo shipped. To extend that exemplary safety record, strict 
enforcement of US Department of Transportation regulations and 
research continue. The regulations are reviewed routinely to ensure 
the protection of public health and safety. People are understand- 
ably concerned about how a shipment of radioactive material might 
affect them, their families, and their environment. This booklet 
briefly answers commonly asked questions about the transport of 
radioactive material to put these concerns in perspective. More de- 
tailed information is available from many sources. Some of these 
sources are listed at the end of this booklet. 


24154 (DOE/DP—0065) Shipment of radioactive materi- 
al by the US Department of Energy. (USDOE Assistant Sec- 
retary for Defense Programs, Washington, DC. Transporta- 
tion Management Div.). [1989]. 39p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010079/ 
JAW. 

DOE complies with all Federal regulations governing radio- 
active material shipments to maintain an excellent safety record. 
The US Department of Energy (DOE) uses radioactive material for 
National defense and research and development activities and is a 
major shipper of this material. DOE shipments go through almost 
all 50 states in both government and commercial vehicles via air, 
highway, rail, and water. DOE manages the transportation of the 
following: uranium ore from mines to processing facilities where 
the uranium is enriched and prepared as reactor fuel; reactor fuel to 
nuclear reactors; materials for research in new energy technologies; 
special nuclear materials for defense purposes; reactor byproducts 
to research laboratories, industrial plants, and medical institutions; 
and radioactive waste to interim storage and disposal sites. As with 
many substances, potential hazards arise in transporting radioactive 
material, and DOE takes stringent precautions to minimize and 
eliminate risk. DOE packages and transports according to the De- 
partment of Transportation’s (DOT) Title 49 Code of Federal Reg- 
ulations, Part 173 (49 CFR 173). In addition, DOE has adopted the 
packaging standards of the Nuclear Regulatory Commission 
(NRC). These regulations and standards are implemented through 
DOE safety and operational directives called DOE Orders. The 
safety record for shipping radioactive material clearly shows that 
the protection of the public and the environment is of the highest 
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priority. Strict enforcement of regulations and ongoing research 
show DOE's commitment to maintain this excellent record. 21 figs. 


24155 (DOE/DP/48026—T1) Technical support for inde- 
pendent survey and assessments of packaging and transporta- 
tion of radioactive material: Final report, December 11, 
1984--November 30, 1987. (Social and Scientific Systems, 
Inc., Bethesda, MD (USA)). Dec 1987. Contract ACO1- 
85DP48026. 45p. NTIS, PC A03/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89009118/JAW. 

Social & Scientific Systems, Inc. (SSS), contracted with the 
Department of Energy, Defense Programs, Office of Waste and By- 
products Management, on December 11, 1984, to provide technical 
support to DP-121 in 8 task areas. The contract terminated Novem- 
ber 30, 1987; total funding was $952,891. This report briefly sum- 
marizes the scope of each task and the work performed under each 
task. The eighth task, implementation of a prototype transportation 
information and communication (TIC) center has been documented 
as a series of activities in the areas of technical, library and adminis- 
trative support provided by the TIC center. 


24156 (DOE/EIS—0026-DS-Vol.2) Waste Isolation Pilot 
Plant: Draft Supplement Environmental Impact Statement. 
(USDOE Assistant Secretary for Defense Programs, Wash- 
ington, DC). Apr 1989. 682p. NTIS, PC A99/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89009926/JAW. 

The US Department of Energy (DOE) has prepared this 
supplement to the 1980 Final Environmental Impact Statement 
(FEIS) for the Waste Isolation Pilot Plant (WIPP) in order to 
assess the environmental impacts that may occur from the contin- 
ued development of the WIPP as a minced geologic repository for 
transuranic (TRU) waste. Since the publication of the FEIS in Oc- 
tober 1980, new data collected at the WIPP have led to changes in 
the understanding of the hydrogeologic characteristics of the area 
and their potential implications for the long-term performance of 
the WIPP. In addition, there have been changes in the FEIS Pro- 
posed Action and new regulatory requirements. This supplement to 
the FEIS (SEIS) evaluates the environmental consequences of the 
Proposed Action as modified since 1980 in light of new data and 
assumptions. The new information pertains mainly to the geologic 
and hydrologic systems at the WIPP site and their effect on the 
long-term performance of the WIPP. The SEIS includes new data 
indicating that: the permeability of the Salado Formation, the geo- 
logic formation in which the WIPP underground facilities are lo- 
cated, is lower than previously believed; the moisture content of 
the Salado Formation and the consequent brine inflow is higher 
than previously believed; a higher transmissivity zone is present in 
the Rustler Formation in the southeastern portion of the WIPP site; 
and ' salt creep” (convergence) in the repository occurs faster than 
previously believed. Volume 2 contains 11 appendices. 


24157 (DOE/ER/00033—T416) The ramifications of a 
delay in the national high-level waste repository program. 
Vance, S.A. (Massachusetts Inst. of Tech. Cambridge 
(USA)). May 1988. Contract AC05-760R00033. 301p. 
NTIS, PC Al4/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89010155/JAW. 

This thesis examines the ramifications to the nuclear power 
industry if a national high-level waste repository is not operational 
by 1998 as mandated in the Nuclear Waste Policy Act. The princi- 
pal effect of a delay examined here is the potential shortage of 
spent fuel storage. In order to assess this impact, a computer model 
of a nuclear utility was developed. Data for 107 US reactors was 
then entered into the model to assess the impact for individual fa- 
cilities. This model estimates that a delay to the year 2003 will cost 
industry between $21.4 million and $35.8 million in 1988 dollars. 
Similarly, a delay to the year 2010 is estimated to have between a 
$85.4 million and $142.4 million impact. Four other potential effects 
of a delay on industry are also examined: the potential inadequacy 
of the Nuclear Waste Fund; an increased difficulty in obtaining li- 
censes from the Nuclear Regulatory Commission; increased friction 
between industry and the Department of Energy; and a decline in 
public acceptance of nuclear power. This thesis also presents a 
framework for developing a policy to deal with the potential effects 
of a delay. An argument is made for a policy which includes antici- 
pation, participation, and education. 15 refs., 6 figs., 3 tabs. 
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24158 (DOE/ER/13951—1) Zircons and fluids: An ex- 
perimental investigation with applications for radioactive 
waste disposal: Progress report, June 1, 1988--March 1, 1989, 
Sinha, A.K.; Hewitt, D.A.; Ribbe, P.H.; Wayne, D. (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Geological Sciences). 1989. Contract FG05- 
88ER 13951. 52p. (VPI-SU—13951). NTIS, PC A04/MF 
rae OSTI; 1; GPO Dep. Order Number DE89010006/ 

Experimental hydrothermal investigations of natural zircons 
have shown significant variations in loss of uranium. The percent 
loss is related to the composition of the fluid used in the experimen- 
tal changes, rather than pressure and temperature alone. Develop- 
ment of microfractures provide an increase in surface area, and may 
be critical in developing adsorption models for actinides associated 
with radioactive waste storage. Zircons are being synthesized with 
various elemental substitution schemes prior to hydrothermal stabil- 
ity tests. 55 refs., 3 figs., 6 tabs. 


24159 (DOE/HWP—82) Proceedings of the second De- 
partment Of Energy Defense Programs waste reduction work- 
shop. (Oak Ridge National Lab., TN (USA). Hazwrap Sup- 
port Contractor Office). Apr 1989. Contract ACO05- 
84OR21400. 368p. (CONF-8901103—). NTIS, PC Al6 - 
OSTI. Order Number DE89010184/JAW. 

From 2. Department of Energy Defense Programs waste re- 
duction workshop; Golden, CO, USA (31 Jan 1989). 

The second waste reduction workshop was held at the 
Rocky Flats Plant (RFP). The objective of this workshop was to 
exchange specific information (successes and failures) on education 
and training programs for waste reduction. Each facility was asked 
to provide a description of their programs to include information 
on formai, informal, and planned employee training programs; em- 
ployee incentive programs; pamphlets, posters, books, magazines, 
communications, and publicity; procurement control and awareness 
in minimizing hazardous materials; housekeeping successes; waste 
minimization surveys; and implementation successes and failures. 
This document contains copies of the demonstrations and not the 
text of the presentations. 


24160 (DOE/NV/10576—17) Native American interpre- 
tation of cultural resources in the area of Yucca Mountain, 
Nevada. Stoffle, R.W.; Evans, M.J.; Harshbarger, C.L. (Sci- 
ence Applications International Corp., Las Vegas, NV 
(USA); Michigan Univ., Ann Arbor (USA). Inst. for Social 
Research). Mar 1989. Contract AC08-87NV10576. 137p. 
(SAIC—88/8011). NTIS, PC AO7/MF A0Ol - OSTI; 1; 
GPO Dep. Order Number DE89009778/JAW. 

This report presents the location and interpretation of Native 
American cultural resources on or near Yucca Mountain, Nevada. 
This work builds on the archaeological reconnaissance and identifi- 
cations of cultural resources by the Desert Research Institute (for a 
summary, see Pippin and Zerga, 1983; Pippin, 1984). Interpretations 
provided by Native American Indian people are not intended to 
refute other scientific studies, such as botanical, wildlife, and ar- 
chaeological studies. Rather, they provide additional hypotheses for 
future studies, and they provide a more complete cultural under- 
standing of the Yucca Mountain area. Representatives of sixteen 
American Indian tribes identified the cultural value of these re- 
sources as part of a consultation relationship with the US Depart- 
ment of Energy (DOE). This interim report is to be used to review 
research procedures and findings regarding initial consultation with 
the sixteen tribes, in-depth interviews with tribal elders, and find- 
ings from the first on-site visit with representatives of the sixteen 
tribes. As additional information is collected, it will be reviewed 
separately. An annual report will integrate all findings. 44 refs., 58 
figs., 2 tabs. 
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24161 (DOE/NV/10576—T2-Vol.1) Surfaced-based in- 
vestigations plan, Volume 1: Yucca Monuntain Project. 
(USDOE Nevada Operations Office, Las Vegas, NV 
(USA). Yucca Mountain Project Office; Science Applica- 
tions International Corp., Las Vegas, NV (USA)). Dec 
1988. Contract AC08-87NV10576. 188p. (YMP—88-25- 
Vol.1). NTIS, PC A09/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89009613/JAW. 

This document represents a detailed summary of design 
plans for surface-based investigations to be conducted for site char- 
acterization of the Yucca Mountain site. These plans are current as 
of December 1988. The description of surface-based site character- 
ization activities contained in this document is intended to give all 
interested parties an understanding of the current plans for site 
characterization of Yucca Mountain. 


24162 (DOE/NV/10576—T2-Vol.2) Surfaced-based in- 
vestigations plan, Volume 2: Yucca Mountain Project. 
(USDOE Nevada Operations Office, Las Vegas, NV 
(USA). Yucca Mountain Project Office; Science Applica- 
tions International Corp., Las Vegas, NV (USA)). Dec 
1988. Contract AC08-87NV10576. 465p. (YMP—88-25- 
Vol.2). NTIS, PC A20/MF A0Ol - OSTI; 1; GPO Dep. 
Order Number DE89009612/JAW. 

This document represents a detailed summary of design 
plans for surface-based investigations to be conducted for site char- 
acterization of the Yucca Mountain site. These plans are current as 
of December 1988. The description of surface-based site character- 
ization activities contained in this document is intended to give all 
interested parties an understanding of the current plans for site 
characterization of Yucca Mountain. Volume 2 contains only addi- 
tional data forms. 


24163 (DOE/NV/10576—T2-Vol.3) Surfaced-based in- 
vestigations plan, Volume 3: Yucca Mountain Project. 
(USDOE Nevada Operations Office, Las Vegas, NV 
(USA). Yucca Mountain Project Office; Science Applica- 


tions International Corp., Las Vegas, NV (USA)). Dec 
1988. Contract AC08-87NV10576. 172p. (YMP—88-25- 
Vol.3). NTIS, PC A08/MF A0Ol1 - OSTI; 1; GPO Dep. 
Order Number DE89009614/JAW. 

This document represents a detailed summary of design 
plans for surface-based investigations to be conducted for site char- 
acterization of the Yucca Mountain site. These plans are current as 
of December 1988. The description of surface-based site character- 
ization activities contained in this document is intended to give all 
interested of Yucca Mountain. Volume 3 contains only additional 
data sheets. 


24164 (DOE/NV/10576—T2-Vol.4) Surfaced-based in- 
vestigations plan, Volume 4: Yucca Mountain Project. 
(USDOE Nevada Operations Office, Las Vegas, NV 
(USA). Yucca Mountain Project Office; Science Applica- 
tions International Corp., Las Vegas, NV (USA)). Dec 
1988. Contract AC08-87NV10576. 47p. (YMP—88-25- 
Vol.4). NTIS, PC A03/MF A011 - OSTI; 1; GPO Dep. 
Order Number DE89009615/JAW. 

This document represents a detailed summary of design 
plans for surface-based investigations to be conducted for site char- 
acterization of the Yucca Mountain site. These plans are current as 
of December 1988. The description of surface-based site character- 
ization activities contained in this document is intended to give all 
interested parties an understanding of the current plans for site 
characterization of Yucca Mountain. The maps presented in 
Volume 4 are products of the Geographic Information System 
(GIS) being used by the Yucca Mountain Project. The ARC/INFO 
GIS software, developed by Environmental Systems Research In- 
stitute, was used to digitize and process these SBIP maps. The 
maps were prepared using existing US Geological Survey (USGS) 
maps as a planimetric base. Roads and other surface features were 
interpreted from a variety of sources and entered into the GIS. 
Sources include the USGS maps, 1976 USGS orthophotoquads and 
aerial photography, 1986 and 1987 aerial photography, surveyed 
coordinates of field sites, and a combination of various maps, fig- 
ures, descriptions and approximate coordinates of proposed loca- 
tions for future activities. 
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24165 (DOE/OR/0033—T415) Modeling of radiation 
effects on nuclear waste package materials. Simonson, S.A. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Sep 1988. 
Contract AC05-760R00033. 330p. NTIS, PC A15/MF AO1 
- OSTI; 1; GPO Dep. Order Number DE89010150/JAW. 

A methodology is developed for the assessment of radiation 
effects on nuclear waste package materials. An assessment of the 
current status of understanding with regard to waste package mate- 
rials and their behavior in radiation environments is presented. The 
methodology is used to make prediction as to the chemically in- 
duced changes in the groundwater surrounding nuclear waste pack- 
ages in a repository in tuff. The predictions indicate that mecha- 
nisms not currently being pursued by the Department of Energy 
may be a factor in the long-term performance of nuclear waste 
packages. The methodology embodies a physical model of the ef- 
fects of radiation on aqueous solutions. Coupled to the physical 
model is a method for analyzing the complex nature of the physical 
model using adjoint sensitivity analysis. The sensitivity aid in both 
the physical understanding of the processes involved as well as 
aiding in eliminating portions of the model that have no bearing on 
the desired results. A computer implementation of the methodology 
is provided. 128 refs. 


24166 (DOE/RL—88-13) Impiementation plan for the 
record of decision for disposal of Hanford defense high-level, 
transuranic, and tank wastes. (USDOE Richland Operations 
Office, WA). Jun 1988. Contract AC06-87RL10930. 29p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010128/JAW. 

The Record of Decision concludes one phase and initiates 
another leading to the disposal of two thirds (by radioactivity) of 
the defense waste at Hanford. It also commits to continuing evalua- 
tions for most of the remaining one third before final disposal or 
remediation decisions are made. The US Department of Energy 
(DOE) has decided to implement the preferred alternative. The 
preferred alternative recommends disposal of double-shell tank 
waste, and encapsulated cesium and strontium waste. Also to be 
disposed of is the only solid waste site from before 1970 suspected 
of being contaminated with transuranic elements and not on 
Hanford’s central plateau. This site is near the commercial nuclear 
power plant operated by the Washington Public Power Supply 
System (WNP-2). Disposal costs stated in this plan, including costs 
for construction of disposal facilities, are taken from the HDW-EIS. 
Schedules for disposal activities are from the Hanford Waste Man- 
agement Plan (DOE/RL 87-13). Schedules for development and 
evaluation activities are from the Hanford Waste Management 
Technology Plan (DOE/RL 87-14). Estimated costs and schedules 
are subject to change as activities proceed, implementing require- 
ments of environmental regulations are further defined, more de- 
tailed studies are performed, policy decisions are made affecting 
work scope (e.g., the decision to place N Reactor in cold standby), 
and funding levels are defined through the Federal budgeting proc- 
ess. The Hanford Waste Management Plan and the Hanford Waste 
Management Technology Plan are revised annually to provide up- 
dated information on costs and schedules for disposal and develop- 
ment activities. These or their successors should be referred to for 
current information on disposal plans, costs, and schedules. Dispos- 
al operations will be conducted in compliance with all applicable 
environmental regulations, standards, and permit requirements. 


24167 (DOE-RW—88.027) Immobilisation of MTR waste 
in cement (product evaluation). Final report. Howard, C.J.; 
Lee, D.J. (UKAEA Atomic Energy Establishment, Win- 
frith (UK). Chemistry Div.). (Department of the Environ- 
ment, London (UK)). Dec 1987. 65p. (AEEW-R—2312). 
NTIS (US Sales Only), PC A04/MF AOl1 - OSTI; INIS. 
Order Number DE88706278/JAW. 

The primary objective of this project is to find a suitable 
process for changing liquid waste, produced by the reprocessing of 
enriched uranium-aluminium fuels in a Materials Testing Reactor, 
into an inert stable solid. An immobilisation process involving Port- 
land cement has been studied and the products subjected to exten- 
sive destructive and non-destructive testing. (U.K.). 
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24168 (DOE/RW—0210) Licensing Support System: Pre- 
liminary data scope analysis. (USDOE Office of Civilian Ra- 
dioactive Waste Management, Washington, DC). Jan 1989. 
83p. H. Order Number TI89009673/JAW. 

The purpose of this analysis is to determine the content and 
scope of the Licensing Support System (LSS) data base. Both user 
needs and currently available data bases that, at least in part, ad- 
dress those needs have been analyzed. This analysis, together with 
the Preliminary Needs Analysis (DOE, 1988qd) is a first effort under 
the LSS Design and Implementation Contract toward developing a 
sound requirements foundation for subsequent design work. These 
reports are preliminary. Further refinements must be made before 
requirements can be specified in sufficient detail to provide a basis 
for suitably specific system specifications. This document provides 
a baseline for what is known at this time. Additional analyses, cur- 
rently being conducted, will provide more precise information on 
the content and scope of the LSS data base. 23 refs., 4 figs., 8 tabs. 


24169 (DOE/RW—0211) Licensing Support System: 
Conceptual design analysis. (USDOE Offfice of Civilian Ra- 
dioactive Waste Management, Washington, DC). Jan 1989. 
92p. H. Order Number T189009670/JAW. 

This report analyzes the design requirements for the Licens- 
ing Support System (LSS) and presents viable design concepts and 
implementation approaches that satisfy the expected functional re- 
quirements of LSS users. It presents a detailed conceptual design 
base that is highly responsive to these requirements and has a low 
associated development risk. The Preliminary Needs Analysis and 
Preliminary Data Scope Analysis have defined the requirements of 
an automated computer-based information storage and retrieval 
system that must accommodate millions of documents. Based on 
these studies and the directions perceived from the LSS negotiated 
rulemaking process, a conceptual design has been formulated which 
meets the rulemaking requirements. In analyzing the LSS require- 
ments and formulating the conceptual design presented, a number 
of alternatives were examined. Some were rejected due to a low 
probability of success. Others not only offered a reasonable risk but 
also were potentially more cost effective, although they may not 
meet all of the "non-firm” requirements identified in the Prelimi- 
nary Needs Analysis. These alternatives were identified as variants 
to the base and will be subject to further technical and economic 
investigation. 5 refs., 10 figs., 1 tab. 


24170 (DOE/RW—0212) Licensing support system pre- 
liminary needs analysis: Volume 1. (USDOE Offfice of Civil- 
ian Radioactive Waste Management, Washington, DC). Jan 
1989. 67p. H. Order Number T189009672/JAW. 

This Preliminary Needs Analysis, together with the Prelimi- 
nary Data Scope Analysis (next in this series of reports), is a first 
effort under the LSS Design and Implementation Contract toward 
developing a sound requirements foundation for subsequent design 
work. Further refinements must be made before requirements can 
be specified in sufficient detail to provide a basis for suitably specif- 
ic system specifications. This preliminary analysis of the LSS re- 
quirements has been divided into a needs” and a "data scope” por- 
tion only for project management and scheduling reasons. The Pre- 
liminary Data Scope Analysis will address all issues concerning the 
content and size of the LSS data base; providing the requirements 
basis for data acquisition, cataloging and storage sizing specifica- 
tions. This report addresses all other requirements for the LSS. The 
LSS consists of both computer subsystems and non-computer ar- 
chives. This study addresses only the computer subsystems, focus- 
ing on the Access Subsystems. After providing background on pre- 
vious LSS-related work, this report summarizes the findings from 
previous examinations of needs and describes a number of other re- 
quirements that have an impact on the LSS. The results of inter- 
views conducted for this report are then described and analyzed. 
The final section of the report brings all of the key findings togeth- 
er and describes how these needs analyses will continue to be re- 
fined and utilized in on-going design activities. 14 refs., 2 figs. 1 
tab. 


24171 (DOE/RW—0213) Licensing Support System: 
Benefit-cost analysis. (USDOE Office of Civilian Radioac- 
tive Waste Management, Washington, DC). Jan 1989. 87p. 
H. Order Number TI89009671/JAW. 
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A Benefit-Cost Analysis has been performed on the LSS 
design alternatives which were identified in the Conceptual Design 
Analysis. The purpose of the analysis is to compare these alterna- 
tives and derive conclusions leading toward a preferred design. The 
analysis does not extend to estimating the costs or benefits of at- 
tempting to achieve the licensing decision without an LSS, since 
such a system is expected! to be required by 10CFR2, it does in- 
clude an analysis which estimates the costs associated with a delay 
in the operation of the repository at $195 million per year. 5 refs., 6 
figs., 21 tabs. 


24172 (DOE/RW—0220) Final version dry cask storage 
study. (USDOE Office of Civilian Radioactive Waste Man- 
agement, Washington, DC). Feb 1989. 363p. OSTI, PO Bx 
62, Oak Ridge, TN 3783116. Order Number T189010082/ 
JAW. 

This report was prepared in response to Section 5064 of the 
Nuclear Waste Policy Amendments Act of 1987 (the Amendments 
Act--Public Law 100-203), which directs the Secretary of Energy 
to conduct a study of the use of dry-cask-storage technology for 
storing spent fuel at the sites of civilian nuclear reactors until a geo- 
logic repository is available. In conducting this study, whose results 
are being reported to the Congress, the Secretary was to consider 
such factors as costs, effects on human health and the environment, 
and the extent to which the Nuclear Waste Fund can and should be 
used to provide funds for at-reactor storage. In addition, the Secre- 
tary was to consult with the Nuclear Regulatory Commission 
(NRC), include NRC comments in the report, and solicit the views 
of State and local governments and the public. The study per- 
formed in response to these requirements was based largely on data 
published by the DOE or the NRC or included in documents 
issued by the DOE. Among the DOE documents are the 1987 
MRS proposal to the Congress and a subsequent report, prepared 
to supply the Congress with additional information on the MRS fa- 
cility. Because in evaluating dry storage at reactor sites it is neces- 
sary to take into account other options for meeting storage needs, 
this study covered all forms of at-reactor storage. 107 refs., 15 figs., 
10 tabs. 


24173 (DOE/RW—0222) Office of Civilian Radioactive 
Waste Management 1988 weekly reports to the Secretary, In- 
formation Services Division. (USDOE Office of Civilian Ra- 
dioactive Waste Management, Washington, DC). Feb 1989. 
88p. NTIS, PC A05 - OSTI. Order Number DE89010070/ 
JAW. 

This document contains a brief description of each week's 
activities in an outline-like format. No discussion of any specific ac- 
tivity is listed here. (TEM) 


24174 (DPST—87-439-TL-Rev.1) DWPF liquid sample 
station: Sampling accuracy results: Revision 1. Randall, C.T. 
(Savannah River Lab., Aiken, SC (USA)). 6 Jan 1988. Con- 
tract AC09-76SR00001. 17p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010401/JAW. 

This report presents the results of a detailed DWPF liquid 
sampling experimental program. The sampler valves were thor- 
oughly tested. Sample station accuracy based on weight percent 
solids was determined. At the 95% confidence level non-fritted 
(SRAT) and fritted (SME) sludge sampling accuracies of 99.28% 
and 97.60%, respectively, were obtained. Tank homogeneity ex- 
pressed as a relative top-to-bottom difference was 0.5% for the 
SRAT and 2.5% for the SME. Based on sampler valve accuracy 
and performance, fourteen liquid sample valves were purchased. 
Problems encountered during the experiment, and accepted or rec- 
ommended solutions are discussed. Recommended methods to in- 
crease sampling accuracy in future experiments and in the DWPF 
are described. 


24175 (DPST—89-222) Verification and standardization 
of redox measurement for DWPF: S . Jantzen, C.M. 


(Savannah River Lab., Aiken, SC (USA)). 11 Jan 1989. 
Contract AC09-76SR00001. 38p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010413/JAW. 
The colorimetric procedure for DWPF glass redox measure- 
ment developed by Baumann was verified by analyzing a series of 
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reduced glasses using multiple techniques. The glasses were ana- 
lyzed by (1) SRL-ADD using the colorimetric procedure, (2) SRL 
using Mossbauer spectroscopy, (3) Corning Glass Works (CGW) 
using the colorimetric procedure, and (4) CGW using a titration 
procedure. The results of the interlaboratory redox measurements 
indicated that the results of the colorimetric procedure were repro- 
ducible at SRL and CGW, the Fe**/Fe* redox ratios correlated 
poorly, the Fe**/Fe redox ratios correlated well, and the Fe?*/ 
Fe ratio can potentially be used to standardize the DWPF redox 
measurement. It is recommended that the DWPF redox measure- 
ment be based on the Fe**/2Fe ratio rather than on the Fe**/Fe** 
ratio. The acceptable DWPF redox range based on the Fe**/3Fe is 
0.09--0.33 rather than the range of 0.1--0.5 based on the Fe7*/Fe* 
ratio. 30 refs., 9 figs., 3 tabs. 


24176 (EGG-ATRO—7737-Rev.1) USA/9099/B(U)F 
(NRC) ATR [Advanced Test Reactor] Fuel Element Shipping 
Container safety analysis: Revision 1. Friedrich, C.E.; 
Swope, D.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 
19 Aug 1987. Contract AC07-761D01570. 133p. NTIS, PC 
A07/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008729/JAW. 

The ATR Fuel Element Shipping Container USA/9099/ 
B(U)F (NRC) is used for shipping new unirradiated fuel elements 
from the supplier to the Advanced Test Reactor (ATR) at the 
Idaho National Engineering Laboratory (INEL). The container 
consists of an inner containment box and an outer overpack de- 
signed to meet the requirements for Normal Conditions of Trans- 
port and of the Hypothetical Accident Conditions of Transport. 
The container is designed to hold four ATR fuel elements in the 
horizontal position. The authorized uranium fissile content limit is 
12 kilograms, but not to exceed 700 grams of U-235 in any one 
linear foot of each of the four storage positions of each container. 
The container has been evaluated to demonstrate that the ATR 
Fuel Element Shipping Container has an adequate margin of safety 
below criticality when loaded with the maximum permitted quanti- 
ty of fissile materials in the most reactive configuration, and subject 
to the maximum credible accident conditions. Therefore, analysis 
and testing has shown compliance with Standards for Normal Con- 
ditions of Transport and Hypothetical Accident Conditions of 
Transport. 


24177 (EGG-M—30687) Evaluation of alternatives to 
shallow land burial at the radioactive waste management com- 
plex. Cerven, F. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1988. Contract AC07-76ID01570. 30p. (CONF- 
880201—45). NTIS, PC A03/MF A0l - OSTI; 1; GPO 
Dep. Order Number DE89009756/JAW. 

From Waste management ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (28 Feb 1988). 

Alternatives waste disposal technologies were reviewed rela- 
tive to Nuclear Regulatory Commission (NRC) 10 CFR 61 low 
level waste (LLW) disposal criteria and the emerging DOE 5820.2 
Chapter III criteria. The intent of the review was to select a tech- 
nology which could meet or improve upon the disposal practices 
set forth in these regulations and orders. The evaluation of the dis- 
posal technologies yielded a disposal design which incorporates 
three elements: an all earth cover, earth vaults for the Class A (I) 
bottom discharge cask inserts, and a concrete vault for the Class B 
and C (II and III) bulk waste. 4 refs., 17 figs., 1 tab. 


24178 (EGG-M—42487) In situ grouting for improved 
confinement of buried TRU [transuranic] waste at the Idaho 
National Engineering Laboratory. Loomis, G.G.; Low, J.O. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1988. Contract 
AC07-761D01570. 3p. (CONF-880903—49). NTIS, PC A02 
- OSTI. Order Number DE89009730/JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

In situ grouting was experimentally examined as an im- 
proved confinement technique for buried transuranic (TRU) waste 
in a simulated waste trench at the Idaho National Engineering Lab- 
oratory (INEL). Prior to 1970, the INEL Radioactive Waste Man- 
agement Complex (RWMC) served as a disposal site for defense- 
generated TRU waste. Between 1953 and 1970, approximately 
56,000 m* of TRU waste were buried in shallow-land-filled trench- 
es. As part of the Department of Energy’s (DOE’s) charter for 
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managing the TRU waste, improved confinement techniques are 
being examined as a long-term management alternative. The object 
of the INEL in situ grouting study was to examine the capability of 
the in situ grouting technique to reduce voids in the waste and to 
hydrologically isolate the waste. To be considered a successful caa- 
didate for long-term confinement of the TRU waste, the acceptance 
criterion was that the grouted trench have a hydraulic conductivity 
no more than 1 {times} 10/sup {minus}8/ cm/s, which is 100 times 
less than the undisturbed soil of the RWMC. In addition, the inject- 
ed grout must reduce accessible voids by 80%. 5 refs., 2 figs., 1 tab. 


24179 (EGG-M—88394) Contamination control during 
TRU waste retrieval at the Idaho National Engineering Labo- 
ratory. Loomis, G.G. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1989. Contract AC07-76ID01570. 10p. (CONF- 
890207—19). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009728/JAW. 

From Waste management ‘89; Tucson, AZ, USA (26 Feb 
1989). 

This paper discusses contamination control during retrieval 
of buried transuranic (TRU) waste at the Idaho National Engineer- 
ing Laboratory (INEL). Retrieval of buried TRU waste at the 
INEL and final deposition at a federal repository is one of the al- 
ternatives being analyzed for a permanent solution to the buried 
waste. The defense related buried waste originated primarily at the 
Rocky Flats Plant and is mixed hazardous waste. The main con- 
taminants to be contained and controlled are plutonium and ameri- 
cium compounds. Strategies for contamination control during re- 
trieval have been developed and involve maintaining moisture con- 
trol in the dig face and air flow in the inner containment structures 
to eliminate airborne contaminants. An additional integral part of 
contamination control is the fast detection of airborne alpha <iiit- 
ting radioisotopes in a nonlaboratory environment. Activities at the 
INEL to examine contamination control have included separate ef- 
fects testing in the glove box scale and construction of a full scale 
test pit involving simulated waste with tracers for future retrieval 
investigations and contamination control studies. 5 refs., 4 figs., 1 
tab. 


24180 (EGG-M—88429) Existing LLW treatment and 
disposal technology offers 17-to-1 volume reduction and ad- 
vanced disposal at low cost. Darnell, G.R.; Larsen, M.M. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1989. Contract 
AC07-76I1D01570. 1lp. (CONF-890207—17). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009737/JAW. 

From Waste management ‘89; Tucson, AZ, USA (26 Feb 
1989). 

Existing technology was used to develop a conceptual 
design for a Waste Treatment and Disposal Complex (WTDC). The 
designed facility would treat nearly 100% of all solid low-level ra- 
dioactive waste (LLW), regardless of waste classification. Approxi- 
mately 95 vol% of all LLW would be delivered in reusable ship- 
ment containers to the WTDC, where treatment would produce a 
liquid-free, densely-compacted, 98 vol% inorganic waste. The treat- 
ed waste would be packed with contaminated grout in uniform, 
smooth-sided, thin-walled, steel boxes. The boxes are stacked tight- 
ly in abovegrade, earth-mounded, concrete, disposal vaults, where 
they will be protected from water after vault closure. The 210- 
pound-per-cubic-foot waste prevents subsidence. Engineered earth- 
en covers are placed over the vaults at the final closure and should 
keep water out of the waste long after vault degradation. A volume 
reduction factor of 17-to-1 is achieved through sorting, incineration, 
metal sizing operations, intense compaction, and grouting. The total 
cost for design, construction, testing, 30 years of treatment and dis- 
posal, administration, decontamination and decommissioning, site 
closure, and postclosure monitoring and maintenance will cost $13 
per cubic for in 1988 dollars for an annual incoming-waste volume 
of 450,000 cubic feet. In comparison, estimates of present disposal 
costs range from around $20 to $113 per cubic foot. 6 figs. 
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24181 (ES/ESH—5/V1) Hazardous Waste Development, 
Demonstration, and Disposal (HAZWDDD) Program Plan. 
McGinnis, C.P.; Eisenhower, B.M.; Reeves, M.E.; DePaoli, 
S.M.; Stinton, L.H.; Harrington, E.H. (Oak Ridge National 
Lab., TN (USA)). Feb 1989. Contract AC05-840R21400. 
134p. NTIS, PC A07/MF AOI - OSTI; 1; GPO Dep. Order 
Number DE89009308/JAW. 

The objective of the Hazardous Waste Development, Dem- 
onstration and Disposal (HAZWDDD) Program Plan is to ensure 
that the needs for treatment and disposal of all its hazardous and 
mixed wastes have been identified and planned for. A multifaceted 
approach to developing and implementing this plan is given, includ- 
ing complete plans for each of the five installations, and an overall 
integrated plan is also described in this report. The HAZWDDD 
Plan accomplishes the following: (1) provides background and or- 
ganizational information; (2) summarizes the 402 hazardous and 
mixed waste streams from the five installations by grouping them 
into 13 general waste categories; (3) presents current treatment, 
storage, and disposal capabilities within Energy Systems; (4) devel- 
Ops a management strategy by outlining critical issues, presents 
flow sheets describing management schemes for problem waste 
streams, and builds on the needs identified; (5) outlines specific ac- 
tivities needed to implement the strategy developed; and (6) pre- 
sents schedule and budget requirements for the next decade. The 
HAZWDDD Program addresses current and future technicai prob- 
lems and regulatory issues and uncertainties. Because of the nature 
and magnitude of the problems in hazardous and mixed waste man- 
agement, substantial funding will be required. 10 refs., 39 figs., 16 
tabs. 


24182 (LA—11222-MS) Preliminary survey of the stabili- 
ty of silica-rich cementitious mortars 82-22 and 84-12 with 
tuff. Scheetz, B.E.; Roy, D.M. (Los Alamos National Lab., 
NM (USA)). Mar 1989. Contract W-7405-ENG-36. 55p. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009692/JAW. 

Two cementitious formulations were prepared that contained 
mixtures of silica-adjusted cementitious binder and tuff of the Topo- 
pah Spring Member. Both formulations were developed to possess 
a bulk chemical composition that approached the bulk silica-to-alu- 
mina ratio of the tuff of the Topopah Spring Member. The two for- 
mulations represent examples of an expansive (82-22) and a nonex- 
pansive (84-12) cementitious sealing material. The expansive grout 
relies on the formation of ettringite to generate the expansive 
forces. Phase characterization of the reaction products for the ex- 
pansive grout revealed that the expansive agent, ettringite, was not 
stable above about 100{degree}C. Tobermorite was observed at all 
temperatures, even at 300{degree}C, well above its expected stabili- 
ty limit. The incorporation of Al into the tobermorite structure is 
postulated as contributing to the enhanced thermal stability. In the 
longer experiments, at 200 and 300{degree}C, the Al-tobermorite 
partially reacted with excess SiO2 to form truscottite, another calci- 
um silicate hydrate. This observation is consistent with the solution 
analyses that suggest that the liquid phase in contact with the seal 
material is very nearly at equilibrium with respect to quartz at 
150{degree}C and slightly undersaturated with respect to quartz at 
200{degree}C. 12 refs., 11 figs., 12 tabs. 


24183 (LA—11460-MS) The measurement of soil water 
tension in a hydrologic study of waste disposal site design. 
Nyhan, J.; Drennon, B. (Los Alamos National Lab., NM 
(USA)). Feb 1989. Contract W-7405-ENG-36. 80p. NTIS, 
PC A05/MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89009688/JAW. 

Commercially available differential pressure transducers, ten- 
siometers and a data acquisition system were combined to study soil 
water tension changes with time within two trench cap designs 
used for shallow land burial (SLB) of waste materials. Apparent di- 
urnal variations in soil water tension measured with this system in 
these field plots are evaluated relative to field variations in tempera- 
ture, atmospheric pressure and soil water content. Isolated variable 
experiments were then performed in the field and in the laboratory 
to evaluate the measurement of soil water tension with the acquisi- 
tion system. A background tensiometer was used to measure the 
temperature- and soil water-induced effects independent of soil 
matric potential, and was evaluated under field conditions. The reli- 
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ability of soil water tension data collected in the field is discussed, 
and future research needs for tensiometry are identified. 21 refs., 41 
figs. 


24184 (LA—11503-MS) Petrography and _phenocryst 
chemistry of volcanic units at Yucca Mountain, Nevada: A 
comparison of outcrop and drill hole samples. Broxton, D.E.; 
Byers, F.M. Jr.; Warren, R.G. (Los Alamos National Lab., 
NM (USA)). Apr 1989. Contract W-7405-ENG-36. 69p. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010550/JAW. 

This report is a compilation of petrographic and mineral 
chemical data for stratigraphic units at Yucca Mountain. It supports 
a possible peer review of Yucca Mountain drill core by summariz- 
ing the available data in a form that allows comparison of strati- 
graphic units in drill holes with surface outcrops of the same units. 
Petrographic and mineral chemical data can be used in conjunction 
with other geologic ard geophysical information to determine if 
stratigraphic relations in Yucca Mountain drill core are geologically 
reasonable and compare well with relations known from extensive 
surface studies. This compilation of petrographic and mineral chem- 
ical data is complete enough for most stratigraphic units to be used 
in a peer review of Yucca Mountain drill core. Additional data 
must be collected for a few units to complete the characterization. 
Rock units at Yucca Mountain have unique petrographic and min- 
eral chemical characteristics that can be used to make accurate 
stratigraphic assignments in drill core samples. Stratigraphic units 
can be differentiated on the basis of petrographic characteristics 
such as total phenocryst abundances, relative proportions of pheno- 
cryst minerals, and type and abundances of mafic and accessory 
minerals. The mineral chemistry of phenocrysts is also an important 
means of differentiating among stratigraphic units, especially when 
used in conjunction with the petrographic data. Sanidine pheno- 
crysts and plagioclase rims have narrow compositional ranges for 
most units and often have well-defined dominant compositions. Bio- 
tite compositions are useful for identifying groups of related units 
(e.g., Paintbrush Tuff Members vs Crater Flat Tuff Members) and 
for providing an important check on the consistency of the data. 21 
refs., 12 figs., 2 tabs. 


24185 (LA—11521-MS) A hydrologic modeling study of 
water balance relationships at the Area P landfill in Los 
Alamos, New Mexico. Nyhan, J.W. (Los Alamos National 
Lab., NM (USA)). Mar 1989. Contract W-7405-ENG-36. 
33p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89010548/JAW. 

The water balance relationships of the Area P landfill in Los 
Alamos were studied in a preliminary attempt to hydrologically 
characterize and successfully close this shallow land burial site. The 
current Resource Conservation and Recovery Act status of the site 
is discussed and plans to reach site closure are presented along with 
the waste use history and description of the site. The precipitation 
and temperature at the Area P landfill are evaluated and soil volu- 
metric water content data collected at the site are presented along 
with calculations of water inventories in the backfill and underlying 
tuff. The results of hydrologic modeling studies are then presented 
for various scenarios at the landfill, for both those with and without 
a final closure cover. A final set of design recommendations is pre- 
sented relative to improving the final approved closure plan for this 
landfill. 25 refs., 20 figs., 2 tabs. 


24186 (LA—11523-T) TRU-ART: A cost-effective proto- 
typical neutron imaging technique for transuranic waste certi- 
fication systems. Horton, W.S. (Los Alamos National Lab., 
NM (USA)). Apr 1989. Contract W-7405-ENG-36. 235p. 
Los Alamos National Laboratory, Los Alamos, NM 87545. 

Submitted to the Univ. of Illinois, Champaign. 

The certification of defense radioactive wastes as either 
transuranic or low-level waste requires very sensitive and accurate 
assay instrumentation to determine the specific radioactivity within 
an individual waste package. The assay instruments that are cur- 
rently fielded at various Department of Energy sites can certify a 
large portion of the defense waste; however, they are incapable of 
determining the location of the radioactive material within a waste 
package. An assay instrument that employs a new technique (TRU- 
ART), which can identify the location of the radioactive material 
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within a waste package, was designed, fabricated, and tested to po- 
tentially enhance the certification of problem defense waste drums. 
In addition, the assay instrumentation has potential application in 
radioactive waste reprocessing and neutron tomography. The assay 
instrumentation uses optimized electronic signal responses from an 
array of boral- and cadmium-shielded polyethylene-moderated *He 
detector packages. Normally, thermal neutrons that are detected by 
3He detectors have very poor spatial dependency that may be used 
to determine the location of the radioactive material. 31 refs., 10 
figs., 7 tabs. 


24187 (LA—11527-MS) Studies of ancient concrete as 
analogs of cementitious sealing materials for a repository in 
tuff. Roy, D.M.; Langton, C.A. (Los Alamos National Lab., 
NM (USA)). Mar 1989. Contract W-7405-ENG-36. 106p. 
NTIS, PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009687/JAW. 

The durability of ancient cementitious materials has been in- 
vestigated to provide data applicable to determining the resistance 
to weathering of concrete materials for sealing a repository for 
storage of high-level radioactive waste. Because tuff and volcanic 
ash are used in the concretes in the vicinity of Rome, the results 
are especially applicable to a waste repository in tuff. Ancient mor- 
tars, plasters, and concretes collected from Rome, Ostia, and Cosa 
dating to the third century BC show remarkable durability. The ag- 
gregates used in the mortars, plasters, and concretes included basic 
volcanic and pyroclastic rocks (including tuff), terra-cotta, carbon- 
ates, sands, and volcanic ash. The matrices of ancient cementitious 
materials have been characterized and classified into four catego- 
ries: (1) hydraulic hydrated lime and hydrated lime cements, (2) hy- 
draulic aluminous and ferruginous hydrated lime cements (+- sili- 
ceous components), (3) pozzolana/hydrated lime cements, and (4) 
gypsum cements. Most of the materials investigated are in category 
(3). The materials were characterized to elucidate aspects of the 
technology that produced them and their response to the environ- 
mental exposure throughout their centuries of existence. Their re- 
markable properties are the result of a combination of chemical, 
mineralogical, and microstructural factors. Their durability was 
found to be affected by the matrix mineralogy, particle size, and 
porosity; aggregate type, grading and proportioning; and the meth- 
odology of placement. 30 refs. 


24188 (LA—11532-MS) Reactivity of a tuff-bearing con- 
crete: CL-40 CON-14. Scheetz, B.E.; Roy, D.M. (Los 
Alamos National Lab., NM (USA)). Apr 1989. Contract W- 
7405-ENG-36. 89p. NTIS, PC AO5/MF A0Ol1 - OSTIT; 1; 
GPO Dep. Order Number DE89010549/JAW. 

Samples of a tuff-bearing concrete have been altered in J-13 
groundwater and in the vapor phase over deionized water at 
200{degree}C. Crushed and intact discs of the concrete have been 
studied. The glassy tuff component of the tuff was more extensively 
reacted than the welded devitrified tuff. The original concrete was 
formulated to be expansive on curing through the formation of the 
calcium alumino-sulfate hydrate phase, ettringite. An x-ray diffrac- 
tion examination of the altered crushed samples shows that the et- 
tringite is no longer present. The original, poorly crystalline calci- 
um-silicate-hydrate has recrystallized to tobermorite. In the rocking 
autoclave experiments with crushed material, which are the experi- 
ments expected to have the fastest reaction rates, the tobermorite 
has been replaced by a mineral of the gyrolite-truscottite group at 
the longer reaction times. The disc experiments in J-13 groundwat- 
er are characterized by prominent dissolution of the tuff aggregate. 
Alteration in the vapor phase experiments is primarily in the form 
of overgrowths on the discs. 10 refs., 27 figs., 12 tabs. 


24189 (LA-UR—89-720) Variation in runoff and erosion 
rates from different trench cap cover systems. Lopez, E.A.; 
Barnes, F.J.; Kincaid, M.L.; Antonio, E.J. (Los Alamos Na- 
tional Lab., NM (USA)). 1989. Contract W-7405-ENG-48. 
15p. (CONF-890207—22). NTIS, PC A03/MF A0O1 - OSTIT; 
1; GPO Dep. Order Number DE89009410/JAW. 
From Waste management '89; Tucson, AZ, USA (26 Feb 
1989). 
; A field-scale demonstration study was established at Los 
Alamos National Laboratory to evaluate the interactive effects of 
soil surface mulches and type of vegetative cover on site water bal- 
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ance and erosion under natural precipitation conditions. The study 
was established on an inactive, low-level radioactive waste site, and 
consists of clusters of plots on 3 different soil profiles. Each cluster 
consists of two pairs of plots. Each pair of plots has either shrub or 
grass vegetative cover, and one plot of each pair received a gravel 
surface mulch at the time of insulation. Soil moisture was measured 
biweekly, and plant and soil surface cover were measured seasonal- 
ly. Total runoff and sediment transport from each plot was meas- 
ured after each precipitation event or each snowmelt event. Data 
from 1987 and 1988 show increased stabilization of the soil surface 
with time. Runoff and sediment transport is five to ten times great- 
er on unmulched plots in comparison to plots with a gravel mulch. 
Higher precipitation than usual in 1988 resulted in erosion rates that 
exceeded tolerance limits on several unmulched plots. Runoff from 
snowmelt was greater on mulched plots, and generally had low 
sediment concentrations. Continued monitoring of the site through 
1989 will result in a unique data base of the effects of natural pre- 
cipitation and different cover designs on site performance. 10 refs., 
1 fig., 3 tabs. 


24190 (LA-UR—89-781) Volcanic hazard studies for the 
Yucca Mountain project. Crowe, B.; Turrin, B.; Wells, S.; 
Perry, F.; McFadden, L.; Renault, C.E.; Champion, D.; 
Harrington, C. (Los Alamos National Lab., NM (USA)). 
1989. Contract W-7405-ENG-36. 17p. (CONF-890207— 16). 
NTIS, PC A03/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89009404/JAW. 

From Waste management ‘89; Tucson, AZ, USA (26 Feb 
1989). 

, Volcanic hazard studies are ongoing to evaluate the risk of 
future volcanism with respect to siting of a repository for disposal 
of high-level radioactive waste at the Yucca Mountain site. Seven 
Quaternary basaltic volcanic centers are located a minimum dis- 
tance of 12 km and a maximum distance of 47 km from the outer 
boundary of the exploration block. The conditional probability of 
disruption of a repository by future basaltic volcanism is bounded 
by the range of 10/sup {minus}8/ to 10/sup {minus}10/ yr/sup 
{minus}1/. These values are currently being reexamined based on 
new developments in the understanding of the evaluation of small 
volume, basaltic volcanic centers including: (1) Many, perhaps 
most, of the volcanic centers exhibit brief periods of eruptive activi- 
ty separated by longer periods of inactivity. (2) The centers may be 
active for time spans exceeding 10° yrs, (3) There is a decline in the 
volume of eruptions of the centers through time, and (4) Small 
volume eruptions occurred at two of the Quaternary centers during 
latest Pleistocene or Holocene time. We classify the basalt centers 
as polycyclic, and distinguish them from polygenetic volcanoes. Po- 
lycyclic volcanism is characterized by small volume, episodic erup- 
tions of magma of uniform composition over time spans of 10° to 
105 yrs. Magma eruption rates are low and the time between erup- 
tions exceeds the cooling time of the magma volumes. 25 refs., 2 
figs. 


24191 (LA-UR—89-990) Los Alamos controlled air incin- 
erator upgrade for TRU/mixed waste operations. Vavruska, 
J.S.; Borduin, L.C.; Hutchins, D.A.; Warner, C.L.; Thomp- 
son, T.K. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 12p. (CONF-890521—1). NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009351/JAW. 

From 8. international conference on thermal destruction of 
hazardous, radioactive, infectious and mixed wastes; Knoxville, TN, 
USA (1 May 1989). 

The Los Alamos Controlled Air Incinerator (CAI) is under- 
going a major process upgrade to accept Laboratory-generated 
transuranic (TRU) and TRU mixed wastes on a production basis. In 
the interim,pricr to the scheduled 1992 operation of a new on-site 
LLW/mixed waste incinerator, the CAI will also be accepting solid 
and liquid low-level mixed wastes. This paper describes major 
modifications that have been made to the process to enhance safety 
and ensure reliability for long-term, routine waste incineration oper- 
ations. The regulatory requirements leading to operational status of 
the system are also briefly described. The CAI was developed in 
the mid-1970s as a demonstration system for volume reduction of 
TRU combustible solid wastes. It continues as a successful R and D 
system well into the 1980s during which incineration tests on a 











05 NUCLEAR FUELS 
0520 Waste Management 


wide variety of radioactive and chemical waste forms were per- 
formed. In 1985, a DOE directive required Los Alamos to reduce 
the volume of its TRU waste prior to ultimate placement in the ge- 
ological repository at the Waste Isolation Pilot Project (WIPP). 
With only minor modifications to the original process flowsheet, 
the Los Alamos CAI was judged capable of conversion to a TRU 
waste operations mode. 9 refs., 1 fig. 


24192 (LA-UR—89-1041) Extraction of plutonium from 
lean residues by room temperature fluoride volatility. Camp- 
bell, G.M.; Foropoulos, J.; Kennedy, R.C.; Dye, B.A.; Beh- 
rens, R.G. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 24p. (CONF-8905116—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009346/JAW. 

From American Chemical Society I and EC Division spring 
symposium; Atlanta, GA, USA (1 May 1989). 

The use of dioxygen difluoride (FOOF) and KrF for the re- 
covery of Pu from lean residues by conversion to gaseous PuF¢ is 
being investigated. The greater stability of PuFs at room tempera- 
ture allows much more extensive removal of Pu from contaminated 
wastes, when compared to the high temperature fluoride volatility 
process. The process also requires fewer additive chemicals than 
aqueous processes, thus minimizing the amount of material that 
must be disposed of as radioactive waste. The transportability of 
gaseous PuFs allows much of the process to be automated, reduc- 
irg operator exposure to radiation. Removal of PuFs decomposition 
product is easily facilitated by the use of these fluorinating agents. 9 
refs., 8 figs. 


24193 (NUREG/CR—4554-Vol.1) SCANS (Shipping 
Cask ANalysis System): A microcomputer based analysis sys- 
tems for shipping cask design review: Volume 1, User's 
manual to version 1a (Including program reference). Gerhard, 
M.A.; Trummer, D.J.; Johnson, G.L.; Mok, G.C. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Safeguards and Transportation; Lawrence Livermore Na- 
tional Lab., CA (USA)). Feb 1989. 178p. (UCID—20674- 
Vol.1). NTIS, PC A09/MF AO1 - GPO - OSTI. Order 
Number T189009304/JAW. 

SCANS (Shipping Cask ANalysis System) is a microcomput- 
er-base system of computer programs and database developed at 
the Lawrence Livermore National Laboratory (LLNL) for evaluat- 
ing safety analysis reports on spent fuel shipping casks SCANS is 
an easy-to-use system that calculates the global response to impact 
loads pressure loads and thermal conditions, providing reviewers 
with an independent check on analyses submitted by licensees. 
SCANS is based on microcomputers compatible with the IBM-PC 
family of computers. The system is composed of a series of menus, 
input programs, cask analysis programs, and output display pro- 
grams. All data is entered through fill-in-the-blank input screens 
that contain descriptive data requests. Analysis options are based on 
regulatory cases described in the Code of Federal Regulations 
(1983) and Regulatory Guides published by the US Nuclear Regu- 
latory Commission in 1977 and 1978. 10 refs., 50 figs., 2 tabs. 


24194 (NUREG/CR—4554-Vol.2) SCANS (Shipping 
Cask ANalysis System): A microcomputer based analysis 
system for shipping cask design review: Volume 2, Theory 
manual; Impact analysis. Chun, R.C.; Trummer, D.J.; 
Nelson, T.A. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Safeguards and Transportation; 
Lawrence Livermore National Lab., CA (USA)). Feb 1989. 
Contract W-7405-ENG-48. 4lp. (UCID—20674-Vol.2). 
NTIS, PC A03/MF AOl - GPO - OSTI. Order Number 
T189009303/JAW. 

The Lawrence Livermore National Laboratory, under con- 
tract to the US Nuclear Regulatory Commission's Office of Nucle- 
ar Material Safety and Safeguards, has developed a system of com- 
puter codes called the Shipping Cask ANalysis System (SCANS) to 
perform licensing analyses for shipping containers. The code for 
performing impact analysis is divided into two parts: IMPASC 
(IMPact Analysis of Shipping Containers), and QUASC (QUasi- 
static Analysis of Shipping Containers). It combines both dynamic 
and quasi-static computer analyses and is operational on the IBM 
PC and compatible computers. This report presents a discussion of 
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the theoretical background behind IMPASC and describes its ap- 
proach to handling large rigid body motions that are common in 
oblique angle drops. 8 refs., 15 figs. 


24195 (NUREG/CR—5335) Stability of disposal rooms 
during waste retrieval. Brandshaug, T. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of High-Level 
Waste Management; Itasca Consulting Group, Inc., Minne- 
apolis,s MN (USA)). Mar 1989. 100p. NTIS, PC A05/MF 
AO1 - GPO - OSTI. Order Number T189009562/JAW. 

This report presents the results of a numerical analysis to de- 
termine the stability of waste disposal rooms for vertical and hori- 
zontal emplacement during the period of waste retrieval. It is as- 
sumed that waste retrieval starts 50 years after the initial emplace- 
ment of the waste, and that access to and retrieval of the waste 
containers take place through the disposal rooms. It is further as- 
sumed that the disposal rooms are not back-filled. Convective cool- 
ing of the disposal rooms in preparation for waste retrieval is in- 
cluded in the analysis. Conditions and parameters used were taken 
from the Nevada Nuclear Waste Storage Investigation (NNWSI) 
Project Site Characterization Plan Conceptual Design Report 
(MacDougall et al., 1987). Thermal results are presented which il- 
lustrate the heat transfer response of the rock adjacent to the dis- 
posal rooms. Mechanical results are presented which illustrate the 
predicted distribution of stress, joint slip, and room deformations 
for the period of time investigated. Under the assumption that the 
host rock can be classified as fair to good” using the Geomechan- 
ics Classification System (Bieniawski, 1974), only light ground sup- 
port would appear to be necessary for the disposal rooms to remain 
stable. 23 refs., 28 figs., 2 tabs. 


24196 (NUREG/CR—5336) Sensitivity of the stability of 
a waste emplacement drift to variation in assumed rock joint 
parameters in welded tuff. Christianson, M. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of High- 
Level Waste Management; Itasca Consulting Group, Inc., 
Minneapolis, MN (USA)). Apr 1989. 215p. NTIS, PC A10/ 
MF AO1 - GPO - OSTI. Order Number TI89010127/JAW. 

This report presents the results of a numerical analysis to de- 
termine the effects of variation of rock joint parameters on stability 
of waste disposal rooms for vertical emplacement. Conditions and 
parameters used were taken from the Nevada Nuclear Waste Stor- 
age Investigation (NNWSI) Project Site Characterization Plan 
Conceptual Design report (MacDougall et al., 1987). Mechanical 
results are presented which illustrate the predicted distribution of 
stress, joint slip, and room deformations for times of initial excava- 
tion and after 50 years heating. 82 refs., 93 figs. 


24197 (PNL—6347) The Analytical Repository Source- 
Term (AREST) model: Analysis of spent fuel as a nuclear 
waste form. Apted, M.J.; Liebetrau, A.M.; Engel, D.W. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Feb 1989. 
Contract AC06-76RL01830. 202p. NTIS, PC A1l0/MF AOl 
- OSTI; 1; GPO Dep. Order Number DE89010197/JAW. 
The purpose of this report is to assess the performance of 
spent fuel as a final waste form. The release of radionuclides from 
spent nuclear fuel has been simulated for the three repository sites 
that were nominated for site characterization in accordance with 
the Nuclear Waste Policy Act of 1982. The simulation is based on 
waste package designs that were presented in the environmental as- 
sessments prepared for each site. Five distinct distributions for con- 
tainment failure have been considered, and the release for nuclides 
from the UO: matrix, gap (including grain boundary), crud/surface 
layer, and cladding has been calculated with the Analytic Reposi- 
tory Source-Term (AREST) code. Separate scenarios involving in- 
congruent and congruent release from the UO2 matrix have also 
been examined using the AREST code. Congruent release is de- 
fined here as the condition in which the relative mass release rates 
of a given nuclide and uranium from the UO2 matrix are equal to 
their mass ratios in the matrix. Incongruent release refers to release 
of a given nuclide from the UO2 matrix controlled by its own solu- 
bility-limiting solid phase. Release of nuclides from other sources 
within the spent fuel (e.g., cladding, fuel/cladding gap) is evaluated 
separately from either incongruent or congruent matrix release. 51 
refs., 200 figs., 9 tabs. 
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24198 (PNL—6608) Methods of calculating the post-clo- 
sure performance of high-level waste repositories. Ross, B. 
(ed.). (Pacific Northwest Lab., Richland, WA (USA); Dis- 
posal Safety, Inc., Washington, DC (USA)). Feb 1989. Con- 
tract AC06-76RL01830. 250p. NTIS, PC All/MF AOl1 - 
OSTI,; 1; GPO Dep. Order Number DE89010196/JAW. 
This report is intended as an overview of post-closure per- 
formance assessment methods for high-level radioactive waste re- 
positories and is designed to give the reader a broad sense of the 
state of the art of this technology. As described here, "the state of 
the art” includes only what has been reported in report, journal, 
and conference proceedings literature through August 1987. There 
is a very large literature on the performance of high-level waste re- 
positories. In order to make a review of this breadth manageable, 
its scope must be carefully defined. The essential principle followed 
is that only methods of calculating the long-term performance of 
waste repositories are described. The report is organized to reflect, 
in a generalized way, the logical order to steps that would be taken 
in a typical performance assessment. Chapter 2 describes ways of 
identifying scenarios and estimating their probabilities. Chapter 3 
presents models used to determine the physical and chemical envi- 
ronment of a repository, including models of heat transfer, radi- 
ation, geochemistry, rock mechanics, brine migration, radiation ef- 
fects on chemistry, and coupled processes. The next two chapters 
address the performance of specific barriers to release of radioactiv- 
ity. Chapter 4 treats engineered barriers, including containers, 
waste forms, backfills around waste packages, shaft and borehole 
seals, and repository design features. Chapter 5 discusses natural 
barriers, including ground water systems and stability of salt forma- 
tions. The final chapters address optics of general applicability to 
performance assessment models. Methods of sensitivity and uncer- 
tainty analysis are described in Chapter 6, and natural analogues of 
repositories are treated in Chapter 7. 473 refs., 19 figs., 2 tabs. 


24199 (PNL—6798) Elk and deer studies related to the 
Basalt Waste Isolation Project. Eberhardt, L.E.; McCorquo- 
dale, S.M.; Sargeant, G.A. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Mar 1989. Contract AC06-76RL01830. 
4lp. NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89009817/JAW. 

A study of elk (Cervus elaphus) and deer (Odocoileus he- 
mionus) was conducted in the vicinity of planned site characteriza- 
tion activities for the Basalt Waste Isolation Project (BWIP). Both 
species are known to be sensitive to disturbance and are considered 
important species because they are recreationally and/or commer- 
cially valuable. The principal objectives of the study were to (1) 
estimate pre-activity (site characterization) recruitment of deer and 
elk, (2) characterize deer and elk use of limited habitats critical to 
their survival (e.g., riparian areas), (3) describe preferential habitat 
use by deer and elk during critical seasons (i.e., winter and 
summer), and (4) document pre-activity distributions of seasonal 
home range centers of deer and elk. Early termination of BWIP 
prevented some of the objectives from being fully addressed. Fif- 
teen adult elk (11 females and 4 males) and 19 female deer equipped 
with radio transmitters were studied on the Arid Lands Ecology 
(ALE) Reserve from February through December 1987. More than 
1800 relocations of the marked elk and deer were made during 
aerial and ground tracking sessions. Deer confined their activities to 
within 2 km of water sources. In contrast, elk used 6-12 times the 
average area used by deer. As with deer, female elk were closely 
associated with available water sources during the summer and fall, 
presumably because of the physiological demands of lactation. 
However, during the winter, female elk showed no preference for 
areas near water, as did male elk throughout the study. Riparian 
areas, which are scarce on the arid Hanford Site, are particularly 
valuable habitat to both elk and deer because they provide drinking 
water and succulent forage during the dry summer and early fall 
months. 


24200 (SAND—88-0027C) Preliminary estimates of 
groundwater travel time at Yucca Mountain. Sinnok, S.; Lin, 
T. (Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 9p. (CONF-881280—1). NTIS, 
PC A02/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89010038/JAW. 

From American Nuclear Society meeting; San Diego, CA, 
USA (17 Dec 1988). 
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This report presents the assumptions, methods, and results of 
a probabilistic approach to the calculation of groundwater travel 
times to the water table below Yucca Mountain, Nevada. Data to 
support the analyses were abstracted from formal and informal re- 
ports generated by the staff of several organizations participating in 
the Nevada Nuclear Waste Storage Investigations (NNWSI) 
Project activities. Because flow in the portion of the unsaturated 
zone below the proposed repository is probably nearly steady state 
and vertical, the hydraulic gradient was assumed to equal minus 
one ({minus}1) in our model. This means that the flow was as- 
sumed to be driven vertically downward solely by elevation head 
along the direction of gravity. On the basis of this assumption, a 
reasonable approximation of the velocity of water through the un- 
saturated zone was obtained by dividing the flux by an effective po- 
rosity. 3 refs., 2 figs. 


24201 (SAND—88-1600) Preliminary seismic design cost- 
benefit assessment of the tuff repository waste-handling facili- 
ties. Subramanian, C.V.; Abrahamson, N.; Hadjian, A.H.; 
Jardine, L.J.; Kemp, J.B.; Kiciman, O.K.; Ma, C.W.; King, 
J.; Andrews, W.; Kennedy, R.P. (Sandia National Labs., Al- 
buquerque, NM (USA)). Feb 1989. Contract AC04- 
76DP00789. 217p. NTIS, PC A10/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89008994/JAW. 

This report presents a preliminary assessment of the costs 
and benefits associated with changes in the seismic design basis of 
waste-handling facilities. The objectives of the study are to under- 
stand the capability of the current seismic design of the waste-han- 
dling facilities to mitigate seismic hazards, evaluate how different 
design levels and design measures might be used toward mitigating 
seismic hazards, assess the costs and benefits of alternative seismic 
design levels, and develop recommendations for possible modifica- 
tions to the seismic design basis. This preliminary assessment is 
based primarily on expert judgment solicited in an interdisciplinary 
workshop environment. The estimated costs for individual at- 
tributes and the assumptions underlying these cost estimates (seis- 
mic hazard levels, fragilities, radioactive-release scenarios, etc.) are 
subject to large uncertainties, which are generally identified but not 
treated explicitly in this preliminary analysis. The major conclu- 
sions of the report do not appear to be very sensitive to these un- 
certainties. 41 refs., 51 figs., 35 tabs. 


24202 (TU/CEA—1981, pp 14) A case study of one 
public institution's approach to waste disposal. Smith, J.W. 
(Univ. of Toronto, Office of Occupational Health and 
Safety). 1981. CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Torcnto, Canada (7 May 1981). 

The University of Toronto co-operates with teaching hospi- 
tals and associated institutions such as York University on some 
waste disposal problems. The materials to be disposed of include ra- 
dioactive materials, biochemical wastes, toxic chemicals, flammable 
solvents, asbestos, and miscellanea such as hypodermic syringes and 
animal parts. The collection and disposal of these materials is dis- 
cussed. The Radiation Protection Authority has concluded that it is 
better to accumulate all radioactive materials in one central facility; 
the regulations pertaining to their transportation are reviewed. The 
policy established by the Biosafety Office of the University calls for 
the decontamination by the researchers themselves of biohazardous 
materials, such as those generated in recombiant DNA research. 
Quantities and costs are discussed. An organizational structure for 
occupational health and safety is proposed. 6 refs., 1 fig., 2 tabs. 


24203 (TU/CEA—1981, pp 15) Solidification of wastes. 
Krofchak, D. (Canadian Waste Technology). 1981. 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. (CONF-8105276—; CE— 
02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

Solidification is the activity in which loose materials or liq- 
uids or sludges or combinations of these things become solid. Ten 
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samples of solidified wastes were evaluated. All samples gave simi- 
lar results in both the continuous flow column tests and the con- 
stant volume shaking flash tests. Chemical analyses were provided 
using a Multielement Radio Frequency Induction Coupled Plasma 
Emission Spectrometer. Estimates were made of the time required 
for the complete dissolution of each element. An example is also 
shown of a sample of uranium mine tailings before and after solidi- 
fication (imaging by electron microscopy and chemical analyisi by 
electron microscopy). As further evidence, samples of the solidified 
tailings have been immersed in water for several months. The appli- 
cations of solidification are reviewed. 4 refs., 6 figs., 3 tabs. 


24204 (TU/CEA—1981, pp 13) The containment and 
disposal of nuclear waste. Tait, J.C. (Atomic Energy of 
Canada Ltd.). 1981. CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 
(CONF-8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

ere is a world-wide concensus that the most suitable 

method for disposal of nuclear waste is deep in a stable geological 
formation. Canada is exploring this option in detail. The program 
for the conditioning of reactor wastes and for the immobilization of 
nuclear fuel waste from nuclear power production in Canada has 
been outlined. The major emphasis for fuel disposal is on the immo- 
bilization of intact fuel bundles, although a program is underway to 
study the immobilization of reprocessing wastes. The geotechnical 
and environmental and safety assessment programs to study the un- 
derground disposal concept have been briefly described. 12 refs. 






24205 (UCID—21579) Estimates of the width of the wet- 
ting zone along a fracture subjected to an episodic infiltration 
event in variably saturated, densely welded tuff. Buscheck, 
T.A.; Nitao, J.J. (Lawrence Livermore National Lab., CA 
(USA)). 31 May 1988. Contract W-7405-ENG-48. 58p. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010281/JAW. 

A central issue to be addressed within the Nevada Nuclear 
Waste Storage Investigations (NNWSI) is the role which fractures 
will play as the variably saturated, fractured rock mass surrounding 
the waste package responds to heating, cooling, and episodic infil- 
tration events. Understanding the role of fractures during such 
events will, in part, depend on our ability to make geophysical 
measurements of perturbations in the moisture distribution in the vi- 
cinity of fractures. In this study we first examine the details of the 
perturbation in the moisture distribution in and around a fracture 
subjected to an episodic infiltration event, and then integrate that 
behavior over the scale at which moisture measurements are likely 
to be made during the Engineered Barrier Design Test of the 
NNWSI project. To model this system we use the TOUGH hydro- 
thermal code and fracture and matrix properties considered rele- 
vant to the welded ash flow tuff found in the Topopah Spring 
member at Yucca Mountain as well as in the Grouse Canyon 
member within G-Tunnel at the Nevada Test Site. Our calculations 
provide insight into the anticipated spatial and temporal resolution 
obtainable through the use of the geophysical techniques being con- 
sidered. These calculations should prove useful both in planning the 
implementation of these methods as well as in the interpretation of 
their results. 41 refs., 28 figs. 


24206 (UCRL—21184) Preliminary investigation on the 
suitablity of using fiber reinforced concrete in the construc- 
tion of a hazardous waste disposal vessel. Ramey, M.R.; 
Daie-e, G. (Lawrence Livermore National Lab., CA (USA); 
California Univ., Davis (USA). Dept. of Civil Engineering). 
Jul 1988. Contract W-7405-ENG-48. 29p. NTIS, PC AG3/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009905/JAW. 

There are certain hazardous wastes that must be contained in 
an extremely secure vessel for transportation and disposal. The 
vessel, among other things, must be able to withstand relatively 
large impacts without rupturing. Such containment vessels there- 
fore must be able to absorb substantial amounts of energy during an 
impact and still perform their function. One of the impacts that the 
vessel must withstand is a 30-foot fall onto an unyielding surface. 
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For some disposal scenarios it is proposed to encase the waste in a 
steel enclosure which is to be surrounded by a thick layer of con- 
crete which, in turn, is encased by a relatively thin steel shell. Tests 
on concrete in compression and flexure, including static, dynamic 
and impact tests, have shown that low modulus concretes tend to 
behave in a less brittle manner than higher modulus concretes. 
Tests also show that fiber reinforced concretes have significantly 
greater ductility, crack propagation resistance and toughness than 
conventional concretes. Since it is known that concrete is a reason- 
ably brittle material, it is necessary to do impact tests on sample 
containment structures consisting of thin-walled metal containers 
having closed ends which are filled with concrete, grout, or fiber 
reinforced concrete. This report presents the results of simple tests 
aimed at observing the behavior of sample containment structures 
subjected to impacts due to a fall from 30 feet. 8 figs., 4 tabs. 


24207 (UCRL—100563) Interpreting quality assurance 
requirements from a project management perspective. 
Dronkers, J.J. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1989. Contract W-7405-ENG-48. 34p. (CONF- 
890487—1). NTIS, PC A03/MF A0O1 - OSTI; 1; GPO Dep. 
Order Number DE89009951/JAW. 

From 3. annual waste management conference on quality as- 
surance for waste management from the project manager's perspec- 
tive; Las Vegas, NV, USA (2 Apr 1989). 

This document contains a transcript of a presentation on 
quality assurance case histories. The author describes his personal 
experience at Lawrence Livermore National Laboratory in attempt- 
ing to comply with the vast and changing nuclear waste regulatory 
environment. (TEM) 







24208 (UCRI—100601) Waste package for Yucca Moun- 
tain repository: Strategy for regulatory compliance. Clon- 
inger, M.; Short, D.; Stahl, D. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Feb 1989. Contract W-7405-ENG- 
48. 12p. (CONF-890207—24). NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89009960/JAW. 

From Waste management '89; Tucson, AZ, USA (26 Feb 
1989). 

This document summarizes the strategy given in the Site 
Characterization Plan (1) for demonstrating compliance with the 
post closure performance objectives for the waste package and the 
Engineered Barrier System (EBS) contained in the Code of Federal 
Regulations. The strategy consists of the development of a conserv- 
ative waste package design that will meet the regulatory require- 
ments with sufficient margin for uncertainty using a multi-barrier 
approach that takes advantage of the unsaturated nature of the 
Yucca Mountain site. This strategy involves an iterative process de- 
signed to achieve compliance with the requirements for substantial- 
ly complete containment and EBS release. The strategy will be im- 
plemented in such a manner that sufficient evidence will be provid- 
ed for presentation to the Nuclear Regulatory Commission (NRC) 
so that it may make a finding that there is "reasonable assurance” 
that these performance requirements will indeed be met. In imple- 
menting the strategy, DOE recognizes four fundamental goals: (1) 
protect public health and safety; (2) minimize financial and other 
resource commitments; (3) comply with applicable laws and regula- 
tions; and (4) maintain an aggressive schedule. The strategy is in- 
tended to be a reasonable balance of these competing goals. 7 refs., 
3 figs., 1 tab. 


24209 (WHC-EP—0182-10) Tank farm surveillance and 
waste status summary report for January 1989. Thurman, 
J.M. (Westinghouse Hanford Co., Richland, WA (USA)). 
Mar 1989. Contract AC06-87RL10930. 28p. NTIS, PC 
A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010130/JAW. 

This report is Westinghouse Hanford Company's official in- 
ventory for high-level radioactive waste stored in underground 
tanks at the Hanford Site. Data that depict the status of stored, 
high-level waste and tank vessel integrity are contained within the 
report. The intent of the report is to provide data on each of the 
existing 177 underground waste tanks, as well as to provide supple- 
mental information regarding tank equipment, tank anomalies, and 
ongoing investigations. 
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24210 (WHC-EP—0231-1) Hanford Surplus Facilities 
Program plan, fiscal year 1989. Hughes, M.C.; Wahlen, 
R.K.; Winship, R.A. (Westinghouse Hanford Co., Richland, 
WA (USA)). Mar 1989. Contract AC06-87RL10930. 95p. 
NTIS, PC AOS/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010092/JAW. 

The Hanford Surplus Facilities Program is responsible for 
the safe and cost-effective surveillance, maintenance, and decom- 
missioning of surplus facilities at the Hanford Site. The manage- 
ment of these facilities requires a surveillance and maintenance pro- 
gram to keep them in a safe condition and development of a plan 
for ultimate disposition. Criteria used to evaluate each factor rela- 
tive to decommissioning are based on the guidelines presented by 
the US Department of Energy-Richmond Operations Office, De- 
fense Facilities Decommissioning Program Office, and are consist- 
ent with the Westinghouse Hanford Company commitment to de- 
commission the Hanford Site retired facilities in the safest and most 
cost-effective way achievable. This document outlines the plan for 
managing these facilities to the end of disposition. 


24211 (WHC-SA—0184) Tritium, carbon-14, and iodine- 
129 as indicators for localized vertical recharge along an anti- 
cline in the Columbia River Basalts using a decay-corrected 
mixing model. Hall, S.H.; Johnson, V.G.; Early, T.O. (Wes- 
tinghouse Hanford Co., Richland, WA (USA)). Nov 1987. 
Contract AC06-87RL10930. 26p. (CONF-880235—3). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010112/JAW. 

From NWWA ground water geochemistry conference; 
Denver, CO, USA (16 Feb 1988). 

Tritium, '*C, and *°I in groundwater samples are used to 
demonstrate vertical recharge and measure flow velocity in the 
fractured and faulted Umtanum Ridge-Gable Mountain acticline, 
within the Columbia River Basalts, at a sampling site about 6 mi 
northeast of the proposed high-level nuclear waste repository at the 
Hanford Site, Washington State. Mixing model calculations yield an 
apparent downward migration rate of 15 to 19 ft/yr through a se- 
quence of aquifers in the Wanapum Basalt that range in depth from 
698 to 1373 ft. Estimates of the vertical flow rate in the overlying 
Saddle Mountains Basalt are somewhat higher. Hydrographs from 
neighboring wells, hydrostatic heads, pump test data, and the chem- 
ical composition of groundwater samples from the sampling well 
are consistent with interaquifer communication. Some hydrologic 
evidence from aquifers in this region suggests that, in the past, flow 
may have been upward. This possible reversal of flow may be asso- 
ciated with water table mounding in the unconfined aquifer, caused 
by waste disposal activities at the Hanford Site since World War II. 
17 refs., 12 figs., 3 tabs. 


24212 (WHC-SA—0230) Evaluation of strategies for con- 
trolling HWVP [Hanford Waste Vitrification Plant] glass by 
process simulation. Westsik, J.H. Jr; Kuhn, W.L.; Pulsipher, 
B.A.; Nelson, J.L. (Westinghouse Hanford Co., Richland, 
WA (USA)). Jun 1988. Contract AC06-87RL10930. 7p. 
(CONF-880903—51). NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010099/JAW. 

From Spectrum '88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The US Department of Energy established the Waste Ac- 
ceptance Process (WAP) to ensure that high-level radioactive 
waste forms prepared from existing radioactive wastes will be ac- 
ceptable for disposal in a deep geologic repository(s). One step in 
the WAP is the development of minimum specifications for the 
waste form. The waste form producers then need to (1) demon- 
strate that the waste form to be produced will meet these specifica- 
tions, (2) demonstrate that the process used for making the waste 
form can be controlled so an acceptable waste form will be pro- 
duced consistently, and (3) provide the appropriate documentation 
that the waste form meets the specifications. A key element in the 
Hanford Waste Vitrification Plant's (HWVP) approach to comply- 
ing with the specifications is the development of process and prod- 
uct models. Process models are used to relate process measurements 
and data to the waste form composition and physical properties. 
The product models then relate the waste form composition and 
properties to the specified quality characteristics. The process and 
product models will be used to minimize sampling of the final glass 
product, to reduce costs associated with the design, construction 
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and operation of the HWVP, and to reduce personnel exposure to 
radiation. Furthermore, the models provide a tool for communicat- 
ing that the vitrification process is understood and can be con- 
trolled to yield an acceptable product, thereby instilling confidence 
among the authorities who must approve plant startup. 4 refs., 1 fig. 


24213 (WHC-SA—0537) The long-term climate change 
assessment task of the Hanford Site, Washington, protective 
barrier development program. Petersen, K.L. (Westinghouse 
Hanford Co., Richland, WA (USA)). Mar 1989. Contract 
AC06-87RL10930. 6p. (CONF-890385—1). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008704/JAW. 


From 6. annual PACLIM workshop; Pacific Grove, CA, 
USA (5 Mar 1989). 

Development of a study plan is under way to guide a mul- 
tiyear program of long-term climate change assessment of the pro- 
tective barriers alternative being considered for the disposal of 
some radioactive defense waste stored near the surface at the Han- 
ford Site, Washington. These barriers are being designed to limit 
movement of radionuclides and other contaminants to the accessi- 
ble environment for as long as 10,000 yr. A stepwise approach to 
climatic data acquisition will be relied on in obtaining needed infor- 
mation for concurrent barrier tasks and in developing a local cli- 
mate forecast model. These models will need to couple past climate 
patterns to models of regional and global climate drivers to provide 
bounding conditions for barrier performance assessment analyses. 4 
refs., 2 figs. 


24214 (WINCO—1065) Development of on-site accident 
criteria for waste transfer casks. Uldrich, E.D. (Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls (USA)). Mar 
1989. Contract AC07-841D12435. 12p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010201/ 
JAW. 

Since the radioactive waste transfer casks only carry materi- 
al within the INEL site boundaries and are not used for normal 
over-the-road transport, the requirements of "Packaging and Trans- 
portation of Radioactive Material”, do not provide suitable require- 
ments for cask design or safety analyses. The objective is to devel- 
op realistically conservative accident scenarios consistent with the 
limited uses at the INEL for which the cask is approved. At the 
INEL, waste from the Remote Analytical Laboratory (RAL) must 
be transported in a transfer cask from the Idaho Chemical Process- 
ing Plant to the Radioactive Waste Management Complex 
(RWMC), 8.6 miles away. This movement is complicated by the 
fact that in transport this cask must negotiate several curves, cross 
a public highway, and cross a dry flood control canal. Using this 
travel route, a list of hypothetical accidents was developed. Even 
though the requirements do not apply for on-site shipments at the 
INEL, they were used as a guide to relate the INEL hypothetical 
accidents to usable analytical or testing criteria. This procedure can 
be used by other DOE sites to develop appropriate accident re- 
quirements for their respective sites. 3 refs. 


24215 Treatment of uncertainties in the performance as- 
sessment of geologic high-level radioactive waste repositories. 
Bonano, E.J.; Cranwell, R.M. (Sandia National Labs., Albu- 
querque, NM (USA)). Journal of the International Association 
for Mathematical Geology; 20: No. 5, 543-565(Jul 1988). Con- 
tract AC04-76DP00789. 

Federal regulations governing the disposal of high-level ra- 
dioactive waste in deep, geologic repositories require an assessment 
of performance over thousands of years. Because of the long regu- 
latory period involved and the complex nature of the events and 
processes of interest, prediction of the performance of the disposal 
system will inevitably include uncertainties. These uncertainties 
come from a variety of sources, and some are quantifiable and 
others are not. This paper discusses these uncertainties and outlines 
approaches for their treatment. Recommendations for the potential 
resolution of current limitations in the treatment of uncertainties in 
performance assessment are made. Some general issues as well as a 
suggested approach for incorporating expert judgment into quanti- 
tative performance assessment analysis, are discussed also. 


05 NUCLEAR FUELS 
0520 Waste Management 


24216 Evaluating the risk of climate change to nuclear 
waste disposal. Craig, R.G. (Kent State Univ., OH (USA)). 
Journal of the International Association for Mathematical Ge- 
ology; 20: No. 5, 567-588(Jul 1988). 

A hierarchy of models is being developed to represent the 
changes in climate that could occur in the next 10,000 years at pro- 
posed nuclear waste repository sites in the US. Three levels of 
modeling of the global aspects of climate change are included. At 
the broadest level a multitude of theoretical representations are 
being considered, most based upon the Milankovitch theory. A set 
of at least 150 situations will be examined, and those of concern for 
site stability will be screened for more thorough analysis at the next 
level of detail. The screening criteria include estimation of the 
probability of the event; the level of probability which must be 
considered (0.0001) requires use of the most detailed paleoclimatic 
records available. Uncertainty in the results will be evaluated by 
comparison of model reconstructions to the paleoclimatic record 
and by Monte Carlo analyses. 


24217 Process for impregnating a concrete or cement 
body with a polymeric material. Mattus, A.J.; Spence, R.D. 
(to Dept. of Energy). US Patent Application 7-188,325. 4 
May 1988. 10p. Contract AC05-840T21400. DE89010093 
NTIS, PC A02/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89010093/JAW. 

A process for impregnating cementitious solids with poly- 
meric materials by blending polymeric materials in a grout, allow- 
ing the grout to cure, and contacting the resulting solidified grout 
containing the polymeric materials with an organic mixture contain- 
ing a monomer, a cross-linking agent and a catalyst. The mixture 
dissolves the polymerized particles and forms a channel for distrib- 
uting the monomer throughout the network formed by the poly- 
meric particles. The organic components are then cured to form a 
substantially water-impermeable mass. 


24218 Process for cesium decontamination and immobili- 
zation. Komarneni, S.; Roy, R. (to Dept. of Energy). US 
Patent Application 7-185,222. 25 Apr 1988. 20p. Contract 
FG02-85ER45204. DE89009590 NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009590/JAW. 

Cesium can be selectively recovered from a nuclear waste 
solution containing cesium together with other metal ions by con- 
tact with a modified phlogopite which is a hydrated, sodium phlo- 
gopite mica. Once the cesium has entered the modified phlogopite 
it is fixed and can be safely stored for long periods of time. 6 figs., 
2 tabs. 


24219 Planning for closures of hazardous waste land dis- 
posal units at the Oak Ridge Y-12 plant. Welch, S.H.; Kelly, 
B.A.; DeLozier, M.F.P.; Manrod, W.E. (Oak Ridge Y-12 
Plant, Oak Ridge, TN (US)). Nuclear and Chemical Waste 
Management; 8: No. 4, 283-298(1988). 

Eight hazardous waste land disposal units at the Oak Ridge 
Y-12 Plant are being closed in accordance with the Resource Con- 
servation and Recovery Act (RCRA) under an integrated multi- 
year program. The units, some of which date back to the early 
1950s and include five surface impoundments, two landfills and a 
land treatment unit, have been used for the management of a varie- 
ty of types of hazardous wastes. Closure plans for the units have 
been submitted and are in various stages of revision and regulatory 
review. The units will be clused by various combinations of meth- 
ods, including liquid removal and treatment, sludge stabilization, 
contaminated sludge and/or soil removal, and capping. Closure of 
all eight units must be initiated by November 8, 1988. Funding for 
the eight closures is being provided by a new Department of 
Energy budget category, the environmental Restoration Budget 
Category (ERBC), which is intended to allow for a more rapid re- 
sponse to environmental problems and regulatory requirements. A 
major project, Closure and Post-Closure Activities (CAPCA) has 
been identified for ERBC funding to close the land disposal units in 
accordance with RCRA requirements. Establishing the project 
scope has required the development of a detailed set of assumptions 
and a confirmation program for each assumption. Other significant 
activities in the CAPCA project include risk assessmenis and the 
preparation of an integrated project schedule. 
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24220 In situ vitrification demonstration for the stabiliza- 
tion of buried wastes at the Oak Ridge National Laboratory. 
Jacobs, G.K.; Spalding, B.P.; Carter, J.G.; Koegler, S.S. 
(Environmental Sciences Div., Oak Ridge National Lab., 
Oak Ridge, TN (US); Process Technology Dept., Pacific 
Northwest Lab., Richland, WA (US)). Nuclear and Chemi- 
cal Waste Management; 8: No. 4, 249-260(1988). 

A demonstration of In Situ Vitrification (ISV) technology 
for the stabilization of radioactively contaminated soil sites at the 
Oak Ridge National Laboratory (ORNL) was successfully complet- 
ed during July 1987. This demonstration is the first application of 
the ISV process not performed at the Hanford Site, where the 
technology was developed and patented for the U.S. Department of 
Energy by Pacific Northwest Laboratory (PNL). The joint ORNL- 
PNL pilot-scale demonstration was performed on a 3/8-scale trench 
(2 m deep x 1 m wide x 10 m long) that was constructed to simu- 
late a typical seepage trench used for liquid low-level radioactive 
waste disposal at ORNL from 1951 to 1966. In the ISV process, 
electrodes are inserted around a volume of contaminated soil, 
power is applied to the electrodes, and the entire mass is melted 
from the surface of the soil down through the contaminated zone, 
thus making a glassy-to-microcrystalline waste form that incorpo- 
rates the contaminants. Gases produced during the melting are col- 
lected, treated, monitored, and released through an off-gas process 
trailer. in the ORNL demonstration, a 25,000-kg mass of melted 
rock approximately 1.2 m thick x 2.1 m wide x 4.9 m long was 
formed during 110 h of operation that consumed approximately 29 
MWh of power. Data obtained on the operational performance of 
the test and waste-form durability will be used to assess the feasibil- 
ity of applying the ISV technology to an actual waste trench. 


24221 Dry rod consolidation experience at the Idaho Na- 
tional Engineering Laboratory. Hill, R.C.; Mullen, C.K. 
(Idaho National Engineering Lab., Idaho Falls, ID (US)). 
pp 237-244 of Proceedings of the 1988 joint ASME-ANS 
nuclear power conference. Miller, R.E. New York, NY; 
American Society of Mechanical Engineers (1988). (CONF- 
8804145—). 

From Joint ASME-ANS nuclear power conference; Myrtle 
Beach, SC, USA (17 Apr 1988). 

Research has been conducted into methods of handling and 
storing spent nuclear fuel from commercial reactors. Consolidating 
fuel (that is, removing fuel rods from the fuel assembly and repack- 
aging in a closer spaced array) can reduce the total volume of spent 
fuel and may reduce the cost of its handling and storage. The Idaho 
National Engineering Laboratory (INEL) recently completed a 
U.S. Department of Energy (DOE)-sponsored project to investigate 
the feasibility of consolidating spent fuel in a hot cell. The consoli- 
dation operation was performed in air with the fuel in a horizontal 
position. The primary objective was to experimentally investigate 
some of the phenomena associated with dry fuel consolidation. Spe- 
cific items of interest included quantifying the force required to pull 
a fuel rod from the assembly; determining fuel rod handling behav- 
ior--especially the "stackability; " measuring the radiological envi- 
ronment created during the consolidation; and characterizing the 
waste streams generated during the process. 
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REFER ALSO TO CITATION(S) 24147, 24148, 24149, 24151, 24154, 24156, 
24157, 24158, 24159, 24160, 24162, 24163, 24164, 24165, 24166, 24172, 24173, 
24175, 24176, 24177, 24178, 24179, 24183, 24184, 24185, 24186, 24187, 24188, 
24189, 24190, 24196, 24197, 24198, 24199, 24200, 24201, 24205, 24206, 24207, 
24210, 24211, 24212, 24213, 24214, 24217, 24223, 24228, 24229, 24230, 24231, 
24985, 25349 


24222 (DOE/ID—10087-87) Effluent Information System 
(EIS)/Onsite Discharge Information System (ODIS): 1987 
Executive summary. Watanabe, T. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Sep 1988. Contract AC07-761D01570. 
11lp. NTIS, PC A06/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89009754/JAW. 

The Effluent Information System (EIS) and Onsite Dis- 
charge Information System (ODIS) are Department of Energy 
(DOE) data base systems that aid DOE-Headquarters and Field Of- 
fices in managing the radioactive air and liquid effluents from DOE 
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facilities. Data on effluents released offsite are entered into EIS and 
data on effluents discharged onsite and retained onsite are entered 
into ODIS. This document is a summary of information obtained 
from the CY 1987 effluent data received from all DOE and DOE 
contractor facilities and entered in the data bases. Data from previ- 
ous years are also included. The summary consists of two parts. 
The first part summarizes information for effluents released offsite, 
and the second part summarizes information for effluents retained 
onsite. These summaries are taken from the routine annual reports 
sent to each DOE Operations Office. Special tabulations or specific 
data can be supplied upon request. Explanations of the significant 
changes are included in the EIS and ODIS graphic sections. Only 
those changes in activity greater than a factor of two and having a 
magnitude greater than 0.1 Ci are considered significant and are ad- 
dressed in the explanation. 57 figs., 11 tabs. 
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REFER ALSO TO CITATION(S) 24136, 24139, 24140 


24223 (CONF-8810239—Absts.) Remedial Action Pro- 
grams annual meeting: Proceedings. (USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC. Office of Re- 
medial Action and Waste Technology). 1988. Contract 
AC01-88NE46125. 555p. NTIS, PC A24/MF AOI - OSTI; 
1; GPO Dep. Order Number DE89009669/JA W. 

From Remedial action program annual meeting; Gaithers- 
burg, MD, USA (18 Oct 1988). 

Within the DOE's Office of Nuclear Energy, the Office of 
Remedial Action and Waste Technology manages a number of pro- 
grams whose purposes are to complete remedial actions at DOE fa- 
cilities and sites located throughout the United States. These pro- 
grams include the Surplus Facilities Management Program, the 
Formerly Utilized Sites Remedial Action Program, the Uranium 
Mill Tailings remedial Action Program and the West Valley Dem- 
onstration Project. The programs involve the decontamination and 
decommissioning of radioactively-contaminated structures and 
equipment, the disposal of uranium mill tailings, and the cleanup or 
restoration of soils and ground water that have been contaminated 
with radioactive hazardous substances. Each year the DOE and 
DOE-contractor staff who conduct these programs meet to ex- 
change information and experience in common technical areas. This 
year’s meeting was hosted by the Surplus Facilities Management 
Program and was held near DOE Headquarters, in Gaithersburg, 
Maryland. This volume of proceedings provides the record for the 
meeting. The proceedings consist of abstracts for each presentation 
made at the meeting, and the visual aids (if any) used by the speak- 
ers. The material is organized in the following pages according to 
the five different sessions at the meeting: Session 1: Environmental 
Compliance--Policy; Session 2: Environmental Compliance--Prac- 
tice; Session 3: Reports from working groups; Session 4: D&D 
Technology; and Session 5: Remedial Action Technology. The 
agenda for the meeting and the list of meeting registrants are pro- 
vided in Appendix A and B, respectively. Individual papers are 
processed separately for the data base. 


24224 (DOE/OR/20722—214) Middlesex Sampling 
Plant [MSP] annual site environmental report, calendar year 
1988. (Bechtel National, Inc., Oak Ridge, TN (USA)). Apr 
1989. Contract AC05-810R20722. 98p. NTIS, PC A05/MF 
i - OSTI; 1; GPO Dep. Order Number DE89010300/ 
AW. 

The environmental monitoring program, which began in 
1980, was continued in 1988 at the former Middlesex Sampling 
Plant (MSP) site, located in the Borough of Middlesex, New 
Jersey. The MSP site is part of the Formerly Utilized Site Remedi- 
al Action Program (FUSRAP), a Department of Energy (DOE) 
program to decontaminate or otherwise control sites where residual 
radioactive materials remain either from the early years of the 
nation’s atomic energy program or from commercial operations 
causing conditions that Congress has mandated DOE to remedy. 
The environmental monitoring program is carried out by Bechtel 
National, Inc. (BNI), project management contractor for FUSRAP. 
The monitoring program at the MSP measures radon concentra- 
tions in air; external gamma radiation levels; and uranium and 
radium concentrations in surface water, groundwater, and sediment. 
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To verify that the site is in compliance with the DOE radiation 
protection standard (100 mrem/yr) and to assess its potential effect 
on public health, the radiation dose was calculated for a hypotheti- 
cal maximally exposed individual. Results of the 1988 monitoring 
show that the MSP is in compliance with applicable DOE radiation 
protection standards and with applicable requirements specified by 
New Jersey Department of Environmental Protection groundwater 
permits. 17 refs., 15 figs., 21 tabs. 


24225 (DOE/OR/20722—215) Wayne interim storage 
site: Annual site environmental report, Wayne, New Jersey, 
Calendar Year 1988: Formerly Utilized Sites Remedial Action 
Program (FUSRAP). (Bechtel National, Inc., Oak Ridge, 
TN (USA)). Apr 1989. Contract AC05-810R20722. 95p. 
NTIS, PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010301/JAW. 

The monitoring program at the Wayne Interim Storage Site 
(WISS) measures radon and thoron concentrations in air; external 
gamma radiation levels; and uranium, radium, and thorium, concen- 
trations in surface water, groundwater, and sediment. The radiation 
dose was calculated for a hypothetical maximally exposed individ- 
ual to verify that the site is in compliance with the DOE radiation 
protection standard (100 merm/yr) and to assess its potential effects 
on public health. Based on the conservative scenario described in 
the report, this hypothetical individual receives an annual external 
exposure approximately equivalent to 2 percent of the DOE radi- 
ation protection standard. By comparison, this exposure is less than 
a person receives during a flight from New York City to Los An- 
geles as a result of greater amounts of cosmic radiation at higher 
altitudes. The cumulative dose to the population within an 80-km 
(50-mi) radius of the WISS that results from radioactive materials 
present at the site is indistinguishable from the dose that the same 
population receives from naturally occurring radioactive sources. 
Results of the 1988 monitoring show that the WISS is in compli- 
ance with the DOE radiation protection standard and with applica- 
ble requirements specified by New Jersey Department of Environ- 
mental Protection groundwater permit. 26 refs., 13 figs., 19 tabs. 


24226 (DOE/OR/20722—216) Maywood interim storage 
site: Annual site environmental report, Maywood, New 
Jersey, Calendar Year 1988: Formerly Utilized Sites Remedi- 
al Action Program (FUSRAP). (Bechtel National, Inc., Oak 
Ridge, TN (USA)). Apr 1989. Contract AC05-810R20722. 
105p. NTIS, PC A06/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89010302/JAW. 

The monitoring program at the Maywood Interim Storage 
Site (MISS) measures thoron and radon concentrations in air; exter- 
nal gamma radiation levels, and thorium, uranium, and radium con- 
centrations in surface water, groundwater, and sediment. The radi- 
ation dose was calculated for a hypothetical maximally exposed in- 
dividual to verify that the site is in compliance with the DOE radi- 
ation protection standard (100 mrem/yr) and to assess its potential 
effects on public health. Based on the conservative scenario de- 
scribed in this report, this hypothetical individual receives an 
annual external exposure approximately equivalent to 1 percent of 
the DOE radiation protection standard. This exposure is less than a 
person receives during a round-trip flight from New York to Los 
Angeles (because of the greater amounts of cosmic radiation 
present at higher altitudes). Cumulative dose to the population 
within an 80-km (50-mi) radius of the MISS that results from radio- 
active materials present at the site is indistinguishable from the dose 
the same population receives from naturally occurring radioactive 
sources. Results of the 1988 monitoring show that the MISS is in 
compliance with the DOE radiation protection standard and with 
applicable permit requirements specified by the New Jersey Depart- 
ment of Environmental Protection Division groundwater permits. 
20 refs., 17 figs., 34 tabs. 


24227 (DOE/OR/20722—217) Colonie interim storage 
site: Annual site environmental report: Calendar year 1988. 
(Bechtel National, Inc., Oak Ridge, TN (USA)). Apr 1989. 
Contract AC05-810R20722. 80p. NTIS, PC A05/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010303/JAW. 
The monitoring program at the Colonie Interim Storage Site 
(CISS) measures external gamma radiation levels and uranium and 
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radium-226 concentrations in surface water, groundwater, and sedi- 
ment. To verify that the site is in compliance with the DOE radi- 
ation protection standard (100 mrem/yr) and to assess the potential 
effect of the site on public health, the potential radiation dose was 
calculated for a hypothetical maximally exposed individual. Based 
on the conservative scenario described in the report, this hypotheti- 
cal individual would receive an annual external exposure approxi- 
mately equivalent to 3 percent of the DOE radiation protection 
standard. This is also approximately equivalent to the exposure a 
person would receive during a round-trip flight from New York to 
Los Angeles (because of the greater amounts of cosmic radiation 
present at higher altitudes). The cumulative dose to the population 
within an 80-km (50-mi) radius of CISS that results from radioac- 
tive materials present at the site is distinguishable from the dose the 
same population receives from naturally occurring radioactive 
sources. Results of 1988 monitoring show that the CISS is in com- 
pliance with the DOE radiation protection standard. 18 refs., 15 
figs., 11 tabs. 


24228 (DOE/OR/20722—218) Hazelwood interim stor- 
age site: Annual site environmental report, Hazelwood, Mis- 
souri, Calendar Year 1988. (Bechtel National, Inc., Oak 
Ridge, TN (USA)). Apr 1989. Contract AC05-810R20722. 
93p. NTIS, PC A05/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89010304/JAW. 

The monitoring program at Hazelwood Interim Storage Site 
(HISS) measures radon concentrations in air; external gamma radi- 
ation levels; and uranium, radium, and thorium, concentrations in 
surface water, groundwater and sediment. To verify that the site is 
in compliance with the DOE radiation protection standard (100 
mrem/yr) and assess its potential effect or public health, the radi- 
ation dose was calculated for a hypothetical maximally exposed in- 
dividual. Based on the scenario described in this report, this hypo- 
thetical individual at HISS would receive an annual external expo- 
sure approximately equivalent to 1 percent of the DOE radiation 
protection standard. This exposure is less than the exposure a 
person receives during a flight from New York to Los Angeles (be- 
cause of the greater amounts of cosmic radiation at higher alti- 
tudes). The cumulative dose to the population within an 80-km (50- 
mi) radius of HISS that results from radioactive materials present at 
the site is indistinguishable from the dose that the same population 
receives from naturally occurring radioactive sources. The results 
of 1988 monitoring show that HISS is in compliance with the DOE 
radiation protection standard. 15 refs., 16 figs., 13 tabs. 


24229 (DOE/OR/20722—219) Niagara falls storage site: 
Annual site environmental report, Lewiston, New York, Cal- 
endar Year 1988: Surplus Facilities Management Program 
(SFMP). (Bechtel National, Inc., Oak Ridge, TN (USA)). 
Apr 1989. Contract AC05-810R20722. 13lp. NTIS, PC 
A0O7/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010305/JAW. 

The monitoring program at the Niagara Falls Storage Site 
(NFSS) measures radon concentrations in air; external gamma radi- 
ation levels; and uranium and radium concentrations in surface 
water, groundwater, and sediment. To verify that the site is in com- 
pliance with the DOE radiation protection standard and to assess 
its potential effect on public health, the radiation dose was calculat- 
ed for a hypothetical maximally exposed individual. Based on the 
conservative scenario described in this report, this hypothetical in- 
dividual receives an annual external exposure approximately equiva- 
lent to 6 percent of the DOE radiation protection standard of 100 
mrem/yr. This exposure is less than a person receives during two 
round-trip flights from New York to Los Angeles (because of the 
greater amounts of cosmic radiation at higher altitudes). The cumu- 
lative dose to the population within an 80-km (50-mi) radius of the 
NFSS that results from radioactive materials present at the site is 
indistinguishable from the dose that the same population receives 
from naturally occurring radioactive sources. Results of the 1988 
monitoring show that the NFSS is in compliance with applicable 
DOE radiation protection standards. 17 refs., 31 figs., 20 tabs. 
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24230 (DOE/OR/20722—220) St. Louis airport site: 
Annual site environmental report, St. Louis, Missouri, Calen- 
dar Year 1988: Formerly Utilized Sites Remedial Action Pro- 
gram (FUSRAP). (Bechtel National, Inc., Oak Ridge, TN 
(USA)). Apr 1989. Contract AC05-810R20722. 92p. NTIS, 
PC A05/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89010312/JAW. 

The monitoring program at St. Louis Airport Site (SLAPS) 
measures radon concentrations in air; external gamma dose rates; 
and uranium, thorium, and radium concentrations in surface water, 
groundwater, and sediment. To assess the potential effects of 
SLAPS on public health, the potential radiation dose was estimated 
for a hypothetical maximally exposed individual. Based on the sce- 
nario described in this report, this hypothetical individual would re- 
ceive an external exposure approximately equivalent to 7.5 percent 
of the DOE radiation protection standard of 100 mrem/yr. This ex- 
posure is approximately the same as a person receives during two 
round-trip flights from New York to Los Angeles (because of 
greater amounts of cosmic radiation at higher altitudes). The cumu- 
lative dose to the population within an 80-km (50-mi) radius of 
SLAPS that results from radioactive materials present at the site is 
indistinguishable from the dose the same population receives from 
naturally occurring radioactive sources. Results of 1988 monitoring 
show that SLAPS is in compliance with the DOE radiation protec- 
tion standard. 18 refs., 13 figs., 13 tabs. 


24231 (DOE/RL—88-40) Environmental Restoration Re- 
medial Actions Program Field Office Work Plan. (Westing- 
house Hanford Co., Richland, WA (USA)). Feb 1989. Con- 
tract AC06-87RL10930. 214p. NTIS, PC A10/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010042/JAW. 

The Environmental Restoration Remedial Actions (ERRA) 
Program was established by DP to comply with regulations for 
characterization and cleanup of inactive waste sites. The program 
specifically includes inactive site identification and characterization, 
technology development and demonstration, remedial design and 
cleanup action, and postclosure activities of inactive radioactive, 
chemically hazardous, and mixed waste sites. It does not include fa- 
cility decontamination and decommissioning activities; these are in- 
cluded in a parallel program, Environmental Restoration Decon- 
tamination and Decommissioning (ERD and D), also managed by 
DP. The ERRA program was formally established in fiscal year 
(FY) 1988 at the Hanford Site to characterize and remediate inac- 
tive waste sites at Hanford. The objectives, planned implementation 
activities, and management planning for the ERRA Program are 
contained in several planning documents. These documents include 
planning for the national program and for the Hanford Program. 
This summary describes the major documents and the role and pur- 
pose of this Field Office Work Plan (FOWP) within the overall hi- 
erarchy of planning documents. 4 refs., 7 figs., 8 tabs. 


24232 (EGG-M—88491) Use of requirements-type logic 
trees to guide complex environmental remediation activities. 
Smith, T.H. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1989. Contract AC07-76I1D01570. 11p. (CONF-890207—18). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009741/JAW. 

From Waste management '89; Tucson, AZ, USA (26 Feb 
1989). 

. A requirements-tree technique has been developed to help 
guide remedial actions through the complex network of regulatory 
and technical requirements. Application of this rigorous logic-dia- 
gram technique to one complex remedial action, involving radioac- 
tive mixed waste at the Idaho National Engineering Laboratory, 
provided useful results. Additional applications of the technique, in 
a wide variety of situations, will help to determine the range of its 
usefulness. 6 refs., 2 figs., 1 tab. 


24233 (NUREG—0904-Suppl.1-Vol.1) Supplement to the 
final environmental statement related to the decommissioning 
of the rare earths facility, West Chicago, Illinois: Volume 1: 
Main test and appendices A-G. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Apr 1989. 554p. NTIS, 
PC A24/MF AOl - GPO - OSTI. Order Number 
T189010631/JAW. 
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This Supplement to the Final Environmental Statement 
(SFES) assesses the impacts of permanent disposal of wastes locat- 
ed at the Kerr-McGee Rare Earths Facility in West Chicago, Illi- 
nois. In this SFES, additional alternative sites are analyzed, the 
analysis is more detailed, and the NRC expressly considers the suit- 
ability of these sites for permanent waste disposal. The analysis de- 
scribes the Proposed Action, which is permanent disposal of the 
wastes in an above-grade disposal cell at the West Chicago site, and 
four alternatives for permanent disposal at other sites in Illinois. 
The four alternatives are: Alternative A, disposal at an active sur- 
face coal mine in a deep-trench disposal cell; Alternative B, dispos- 
al in a reclaimed surface coal mine in a deep-trench disposal cell; 
Alternative C, disposal in an underground coal mine in a worked- 
out panel; and Aiternative D, disposal on a farmland site in a par- 
tially above-grade disposal cell. The environmental issues consid- 
ered in the impact assessment are topography, air quality, socioe- 
conomics, land resources, archeology, mineral resources, water re- 
sources, ecology, and radiation exposure. A cost-benefit analysis of 
the Proposed Action and its alternatives is also presented. Based on 
the information and analysis given within this SFES, the NRC con- 
cluded that the Proposed Action is the preferred course of action. 
220 refs., 7 figs., 125 Tabs. 


24234 Radiation protection and monitoring for well-drill- 
ing operations. Gray, J.L.; Lankford, B.R. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN (US)). Nuclear and Chemical 
Waste Management; 8: No. 4, 321(1988). 

An extensive well installation program of approximately 600 
wells in the ORNL area was initiated in December, 1985. At that 
time it was recognized that subcontractor personnel involved in the 
Laboratory's characterization effort might encounter radioactive or 
other hazardous materials that could result in significant levels of 
exposure. A program was established to provide for categorization 
of health hazard protection for those individuals involved in the 
characterization effort. This paper addresses the steps that were 
taken to evaluate proposed sites for subcontractor activity, assump- 
tions used to categorize the level of health risk, and the procedures 
established for assignment of appropriate protective equipment. 


0550 Safeguards, Inspection, And Accountability 
REFER ALSO TO CITATION(S) 24139, 24142, 24234, 24361, 25156, 25201 


24235 (AD-A—201841/4/XAB) Safeguards plan for the 
80's. Volume 1. Executive summary. Final report. (Interna- 
tional Energy Associates Ltd., Fairfax, VA (USA)). 24 Feb 
1987. 75p. (IEAL-R—86-55-VOL-1). NTIS, PC A04/MF 
A0l. 

See also Volume 3, AD-A 201 842. 

This report identifies and analyzes concepts for increasing, in 
an evolutionary rather than revolutionary manner, the effectiveness 
and efficiency of the application of safeguards by the International 
Atomic Energy Agency (IAEA) and for strengthening the IAEA 
as an institution. A quite broad and extensive set of analyses and 
recommendations on possible means of improvement is included. In 
general, these are relevant for consideration not only for the re- 
mainder of the 80's but also well into the 90's. 


24236 (AD-A—201842/2/XAB) Prospective durability of 
the IAEA (International Atomic Energy Agency) safeguards 
system and financing of the system. Volume 3. Main report. 
Final report. (International Energy Associates Ltd., Fairfax, 
VA (USA)). 24 Feb 1987. 136p. (EAL-R—86-55-VOL-3). 
NTIS, PC A07/MF AO1. 

See also Volume 2, AD-A 201 841. 

This report identifies the major factors that will enhance the 
overall durability of the IAEA safeguards system or that could lead 
to its erosion; and addresses some of the worst-case scenarios that 
conceivably could evolve in the (International Atomic Energy 
Agency) (IAEA) and possibly compel countries to consider alter- 
nate verification mechanisms. Durability is largely an expression of 
political will on the part of nations to accord importance to, and to 
rely on, IAEA safeguards. It is related to the confidence that coun- 
tries have in the IAEA to remain reasonably objective and credible 
and is a function of the extent to which countries are prepared to 
give the needed material financial and political support. Three con- 
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siderations, examined in the report, that can affect the durability of 
the IAEA system are: factors related to the internal workings of 
the safeguards system; factors that are external to the detailed oper- 
ations of the IAEA itself; and factors relevant to whether any alter- 
natives are practically available. 


24237 (AD-A—202390/1/XAB) Prospects and directions 
for improvements in international safeguards. Main report. 
volume 2. Final report. (International Energy Associates 
Ltd., Fairfax, VA (USA)). 24 Feb 1987. 424p. TEAL-R— 
86-55). NTIS, PC A18/MF AOl1. 

See also Volume 3, AD-A201 842. 

Safeguards are a system of measures which are designed to 
provide assurance that specified commitments to use nuclear energy 
for peaceful purposes are being observed. This report identifies and 
analyzes concepts for increasing, in an evolutionary rather than 
revolutionary manner, the effectiveness and efficiency of the appli- 
cation of safeguards by the International Atomic Energy Agency 
(IAEA) and for strengthening the IAEA as an institution. A quite 
broad and extensive set of analyses and recommendations on possi- 
ble means of improvement is included. In general, these are rele- 
vant for consideration not only for the remainder of the 80's but 
also well into the 90's. 


24238 (SAAS—355) Special investigations of passive neu- 
tron emission from WWER-440 fuel. Moeller, W.; Burmes- 
ter, M. (Staatliches Amt fuer Atomsicherheit und Strahlens- 
chutz, Berlin (German Democratic Republic)). 1987. 47p. 
NTIS (US Sales Only), PC A03/MF AO1 - OSTI; INIS. 
Order Number DE89611022/JAW. 

A sequel to Report SAAS-347, Calculation of passive neu- 
tron emission from spent WWER-440 fuel, this report deals with 
questions which are of interest in connection with the evaluation 
and interpretation of neutron measurements (PNA) of spent fuel for 
safeguards purposes, in particular the computation of subcritical 
multiplication and the problems involved in the validation of the re- 
sults obtained by means of computer programs. 


0560 Legislation And Regulations 


REFER ALSO TO CITATION(S) 24168, 24169, 24208 
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24239 (ORNL/TM—11077) Stable isotope customer list 
and summary of shipments: FY 1988. Tracy, J.G. (comp.). 
(Oak Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840R21400. 34p. NTIS, PC A03/MF AO! - OST]; 1; 
GPO Dep. Order Number DE89010186/JAW. 

This compilation is published as an aid to those concerned 
with the separation and sale of stable isotopes. The information is 
divided into four sections: (1) Alphabetical lists of domestic and 
foreign customers, showing the stable isotopes and services pur- 
chased during the fiscal year; (2) Alphabetical lists of isotopes and 
services, cross-referenced to customer numbers and divided into do- 
mestic and foreign categories; (3) Alphabetical lists of states and 
countries, cross-referenced to customer numbers and indicating geo- 
graphical concentrations of isotope users; and, (4) Tabulation of the 
shipments, quantities, and dollars for each isotope and dollars for 
services divided into domestic, foreign, and DOE project catego- 
ries. 
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24240 (INIS-BR—1468) Recovery of Ir-192 sources 
during emergency situations. Quadros, C.L.; Conceicao, 
M.A. da. (Montreal Engenharia S.A., Rio de Janeiro, RJ 
(Brazil)). (Instituto Brasileiro do Petroleo, Rio de Janeiro, 
RJ (Brazil)). 1988. 12p. (In Portuguese). (CONF-8806348— 
). NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; INIS. 
Order Number DE89610512/JAW. 

From 6. seminar on industrial safety; Curitiba, Brazil (21 Jun 
1988). 

, During operations for the carrying out of services through 
the utilization of Ir-192 radio sources in radiographic tests of equip- 
ment, emergency situations may occur due to various causes and 
which bring radiologic accidents with doses exceeding the maxi- 
mum alloewd. This work has the purpose to submit and analyze the 
major types of radiological accidents and its consequences for the 
installations and the procedures for the recuperation of sources 
during such situations. Another aspect to be mentioned shall be the 
interruption of services - such as production - and which is to be 
the lowest possible during the emergency. 


24241 (INIS-mf—11403) New methods of museum ob- 
jects preservation. Seminar proceedings. Justa, P. (Stredo- 
ceske Muzeum, Roztoky (Czechoslovakia)) (ed.). (Narodni 
Technicke Muzeum, Prague (Czechoslovakia)). 1988. 214p. 
(In Czech). (CONF-8709422—). NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88706286/JAW. 

From New methods of museum objects preservation; Roz- 
toky u Prahy, Czechoslovakia (7 - 1987). 

The proceedings contains 22 papers of which four discuss 
the use of ionizing radiation in the preservation and restoration of 
cultural objects, this namely: radiation methods used for the im- 
pregnation of wooden cultural objects, a mobile irradiation robot 
and its uses for the preservation of museum objects, X-ray fluores- 
cence analysis as an auxiliary scientific discipline for restorers, and 
the use of neutron activation analysis for expertise of paintings. 
Some 230 participants attended the seminar. (J.B.). 


24242 (INIS-mf—11403, pp 75-85) Radiation methods of 
impregnating wooden cultural objects. Simunkova, E. 
(Vysoka Skola Chemicko-Technologicka, Prague (Czecho- 
slovakia)). 1988. (In Czech). NTIS (US Sales Only), PC 
A10/MF A0O1. Order Number DE88706286/JAW. (CONF- 
8709422—). 

From New methods of museum objects preservation; Roz- 
toky u Prahy, Czechoslovakia (7 Sep 1987). 

The process was studied of polymerization in wood at low 
dose rates of gamma radiation. It was demonstrated that at radi- 
ation doses below the optimal level of 1.0 kGy.h/sup -1/, polymeri- 
zation in wood decreased significantly. It was found that the molec- 
ular weight of polymethyl methacrylate prepared by radiation po- 
lymerization in samples of linden tree wood increased with decreas- 
ing dose rate and decreased with growing dose. It was also shown 
that the final size of samples after polymerization was the bigger 
the higher was the content of polymers in the wood attained. A 
study of radiation copolymerization of methyl methacrylate with 
butyl methacrylate in wood showed that the addition of butyl 
methacrylate in the monomer mixture increased the polymer yield 
in the wood and reduced moisture expansion of the wood during 
polymerization. In order to test the possible applications of ob- 
tained results a number of experiments were made which showed 
that the use of radiation polymerization is promising in wood which 
is not polychromatic. The wood surface following impregnation re- 
mained unchanged and restoration could be continued. In case of 
polychrom wood sculptures the application of the method was 
promising for tempera and gilding using a dose of less than 40 kGy 
at a dose rate of 1 kGy/h. In case of polychromatic wood sculp- 
tures with addition of oil binders there was the danger of damaging 
the object. (J.B.). 4 figs., 2 tabs., 2 refs. 


24243 (INIS-mf—11403, pp 87-101) Mobile irradiation 
robot and its application possibilities in museum objects pres- 
ervation. Teply, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). 1988. (In Czech). NTIS (US Sales 
Only), PC A10/MF AOl. Order Number DE88706286/ 
JAW. (CONF-8709422—). 
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From New methods of museum objects preservation; Roz- 
toky u Prahy, Czechoslovakia (7 Sep 1987). 

A mobile irradiation robot was designed for the treatment of 
museum objects of large dimensions using ionizing radiation. The 
source is /sup 137/Cs with radiation energy of 0.661 MeV. The 
collimator of the irradiation source defines a radiation beam with a 
rectangular cross section and a vertical angle of 70deg and a hori- 
zontal angle of 100deg. The irradiation container which is cylindri- 
cal in shape is 260 kg in weight, 38 cm in height, 25 cm in diame- 
ter. The shielding is made of depleted uranium and the cladding is 
made of stainless steel. The container can move in the frame hori- 
zontally and vertically whereby it is possible to cover an area of 
approx. 2x6 m. The container shielding meets the requirements of 
radiation safety and the robot is powered from a 220 V ac mains. 
(J.B.). 4 figs., 6 refs. 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 23984, 24511 


24244 (DOE/PC/90526—10) Partial oxidation of light 
alkanes in transition metal ion containing zeolites: Quarterly 
technical progress report for the period December 15, 1988-- 
March 14, 1989. Klier, K.; Lange, J.P.; Herman, R.G. 
(Lehigh Univ., Bethlehem, PA (USA)). Apr 1989. Contract 
FG22-86PC90526. 3ip. NTIS, PC A03/MF AO1 - OSTIT; 1; 
GPO Dep. Order Number DE89010050/JAW. 

Fe(II)-A zeolites have been prepared, thermally pretreated, 
probed with specific adsorption species such as CO and NO, and 
examined by diffuse reflectance spectroscopy as detailed in a previ- 
ous quarterly progress report. The spectral data have been further 
analyzed and the species that give rise to the spectral features are 
assigned and discussed. Upon thermal dehydration, the Fe(II)-A ze- 
olite exhibited consecutively hexaquo, monoaquo, and surface trigo- 
nal Fe** species. The adsorption of NO molecules proved the ac- 
cessibility of the surface trigonal iron sites. Upon contact with O, 
at 700K, the ferrous ions were oxidized to ferric species. This proc- 
ess consumed about one oxygen atom per iron ions. The oxidized 
Fe(II)-A zeolite could oxidize methane to water and carbon dioxide 
at temperatures as low as 600K. At the same time, a fraction of the 
back-reduced cations was converted to amorphous iron oxide, the 
presence of which conferred an enhanced activity for methane oxi- 
dation to the zeolite. Extended Hueckel calculations are being per- 
formed for several model clusters in an attempt to clarify the bond- 
ing scheme, the stability, and the electronic structure of these reac- 
tive ferrous complexes, particularly of the surface trigonal and the 
mononitrosyl Fe** species. 29 refs., 8 figs. 


0802 Storage 


REFER ALSO TO CITATION(S) 24519 


0805 Safety 


24245 (NRC/HSC—CNRC27407) Safety guide for hy- 
drogen. Kalyanam, K.M.; Hay, D.R. (National Research 
Council of Canada, Ottawa, Ontario. Hydrogen Safety Re- 
search Committee). 1987. 136p. (In French). (MICRO- 
LOG—88-03216). National Research Council of Canada, 
Publication Sales and Distribution Office, Montreal Road, 
Ottawa, ON, Canada K1A OR6; $12.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This document outlines the general areas where the unique 
properties of hydrogen combine to create potential hazards, and the 
various techniques and methods commonly practised in industry for 
the identification, analysis, assessment, and avoidance of these haz- 
ards. Regulations, codes, standards and recommended practices are 
also given. Inherent risks are described in the areas of leakage and 
spillage, combustion, detonation, reactions with other materials, em- 
brittlement, asphyxiation, and cryogenic hazards. Risk aversion 
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methods include separation of equipment, control of hydrogen ac- 
cumulation within enclosures, exclusion of air, leakage detection, 
selection of proper construction materials, and spill containment of 
liquid hydrogen. Lists of relevant Canadian and US hydrogen 
codes are included. 188 refs., 4 figs., 4 tabs. 


0808 Properties 


24246 (PB—89-857023/XAB) Hydrogen use as a fuel. 
January 1970-February 1989 (Citations from the NTIS data 
base). Report for January 1970-February 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Mar 1989. 137p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-866794. 

This bibliography contains citations concerning the utiliza- 
tion of hydrogen as a fuel in vehicular transportation, electric 
power generation, and both subsonic and supersonic aircraft. Feasi- 
bility studies, engine performance evaluations, and combustion 
properties are discussed. Citations pertaining specifically to hydro- 
gen production and storage are excluded. (This updated bibliogra- 
phy contains 237 citations, 11 of which are new entries to the pre- 
vious edition.) 
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REFER ALSO TO CITATION(S) 24252, 24253, 24903 


24247 (AD-A—201916/4/XAB) Carbon monoxide rich 
methanation kinetics on supported rhodium and nickel cata- 
lysts. Final report. Keehan, D. (Army Military Personnel 
Center, Alexandria, VA (USA)). Aug 1988. 231p. NTIS, PC 
Al11/MF AO1. 

The utilization of carbon dioxide reforming of methane in a 
solar-based Chemical Energy Transmission System (CETS) relies 
greatly upon the development of suitable catalysts for both the en- 
dothermic and exothermic reactions. Carbon dioxide reforming of 
methane produces hydrogen and carbon monoxide at a ratio of 
about one, thus requiring the methanation reaction on the other 
side of the closed loop CETS to utilize this feed. H2/CO ratios 
lower than three favor the formation of carbon with industrial 
methanation catalysts. Preliminary tests performed on methanation 
with rhodium and nickel catalysts produced two, 0.5% Rh/A120s 
and Ni/A12Os, for further study. Kinetic experiments were con- 
ducted in an isothermal continuous stirred tank reactor constructed 
of a copper alloy which prevented carbon formation on reactor 
parts. These experiments were performed on pelleted 0.5% Rh/ 
A12Os in the 400 to 500 C range and pelleted 70% Ni/A12Os in the 
300 to 500 C temperature range. In most experiments steam was 
added to the reactor feed to inhibit carbon formation. 


24248 (DOE/PC/70029—T1) Mechanism of promotion 
of iron Fischer-Tropsch catalysts: Final report. Tau, L.M.; 
Dabbagh, H.; Chawla, B.; Davis, B.H. (Kentucky Univ., 
Lexington (USA). Center for Applied Energy Research). 31 
Dec 1987. Contract AC22-84PC70029. 185p. NTIS, PC 
A09/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009555/JAW. 

The kinetic isotope method (KIM) has been utilized in a 
study designed to determine the way in which promoters for iron 
catalysts impact the variety of primary and secondary reactions in 
the Fischer-Tropsch synthesis (FTS). The KIM involves the addi- 
tion of known or suspected intermediates to the synthesis gas feed. 
In order to follow the conversion of the added compound, and the 
products formed as a result of the addition, the added compound is 
labeled with a radioactive isotope of carbon. An analysis of the 
Fischer-Tropsch synthesis products readily permits one to identify 
those compounds that are derived from the added compound. 
Using this technique, results were obtained with unpromoted iron, 
iron promoted by AlOs, ThO2, ZrOz, and SiOz, and alkali promot- 
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ed iron catalysts. A combination of gas chromatographic, dry 
column chromatographic and liquid chromatographic techniques al- 
lowed us to determine the '*C present in compounds over the Ci-- 
C2 range in the alkane and alkene fractions. A continuous stirred 
tank reactor (CSTR) was used for most of the experimental studies. 
108 refs., 100 figs., 6 tabs. 


24249 (DOE/PC/88933—1) Alkali/TX2 catalysts for 
CO/H2 conversion to C.-C, alcohols: Quarterly technical 
progress report, September--November 1988. Klier, K.; 
Herman, R.G.; Simmons, G.W.; Bastian, R. (Lehigh Univ., 
Bethlehem, PA (USA). Zettlemoyer Center for Surface 
Studies). Dec 1988. Contract FG22-88PC88933. 10p. NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010395/JAW. 

The objective of this research is to investigate and develop 
novel catalysts for the conversion of coal-derived synthesis gas into 
C.-C, alcohols by a highly selective process. Variations of catalyst 
activity and selectivity for the synthesis of alcohols from H2/CO 
=1 synthesis gas for a series of A/TX2 compounds, where A is a 
surface alkali dopant, T is a transition metal, and X is a S, Se, or 
Te, will be determined. The base materials obtained include MoS:, 
TaS2, RuS2, and MoRuS/sub x/. These materials have been charac- 
terized in terms of x-ray powder diffraction patterns and BET sur- 
face areas. Of these pure materials, a 0.50 g sample of TaS: was 
tested with H2/CO = 1.0 synthesis gas at 81.6 atm and at tempera- 
tures of 295, 310, and 325{degree}C. Alkali doping of some of 
these materials has been carried out, and these include (1) a me- 
chanical mixture of K2COs and TaS: to yield a 16.6 wt% K2COs/ 
TaS2 catalyst, (2) impregnation of TaS2 under nitrogen with aque- 
ous CsOOCH to yield a 0.15 wt% CsOOCH/TaS.catalyst, and (3) 
impregnation if MoS: under nitrogen with CsOOCH to produce a 
20.0 wt% CsOOCH/MoS&: catalyst. 1 fig., 2 tabs. 


24250 (Juel-Spez—465) Liquid fuels: An energy problem 
within the energy problem. Runge, H.C. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Forschungsgruppe 
Wirtschaft, Energie, Investitionen). Aug 1988. 25p. (CONF- 
8806345—). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88757392/JAW. 

From IIASA conference; Laxenburg, Austria (14 Jun 1988). 

The supply of liquid fuels will not be bounded by the avail- 
ability of conventional crude oil. However it must be kept in mind 
that this will remain the lowest-cost cource for them. The conver- 
sion of the non-conventional base materials into liquid fuels by hy- 
drogenation processes will produce very clean, ecologically highly 
acceptable liquid fuels. Conversion of natural gas and of coal could 
be used to produce alcohols rather than hydrocarbons. Ecological 
advantages in the use of alcohols in particular as transportation 
fuels may foster this. All synthesized fuels will be costly because of 
the low conversion efficiency when compared to conventional 
crude oil and because of the added cost of pollutant removal. There 
will be enough liquid transportation fuels - be it hydrocarbons, be it 
alcohols - available throughout the next 50 to 70 years so that alter- 
native systems of fuelling motor vehicles such as liquid hydrogen, 
compressed natural gas, fuel cells, battery driven electric engines, 
should have only small chances of market penetration. 


24251 (PB—89-159982/XAB) Electrochemical activation 
of carbon dioxide. Annual report, October 1987-October 
1988. Lewis, N.S. (Stanford Univ., CA (USA). Dept. of 
Chemistry). 25 Jan 1989. 23p. NTIS, PC A03/MF AOl. 

See also PB—88-203187. 

The study is concerned with the rational design of electroca- 
talytic systems which can effect the multielectron transformations 
necessary for the reduction of CO2 for combination with methane 
to generate higher-value products. Measurements of binding con- 
stants, KCO2, of CO2 to a series of Co(l) tetrazamacrocycle com- 
plexes in (CHs)2,SO indicate a strong dependence of KCO2 on 
Co(ll/]) redox potential. KCO, differed by a factor of 100 for meso 
and d,l diastereomers of (Co(Me6(14)4,11-diene))(1+), suggesting a 
large steric effect on CO2 binding. Electrochemical studies of the 
reactivity of Ni(1) tetraazamacrocycles with CO2 in (CHs):SO indi- 
cate a redox potential dependence similar to that of Co(l) macrocy- 
cles. 
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24252 (SU—C-33) Catalytic pyrolysis and gasification of 
lignoscellulosic materials. Phase 1, May 1979 - Mar 1980. 
(Sherbrooke Univ., Quebec (Canada)). 1981. 47p. (In 
French). (CE—02515). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study deals with the primzry pyrolysis of aspen wood. 
The wood is impregnated with various catalysts; the gas produced 
is analyzed by on-line chromatography and the pyrolytic juice, by 
liquid-cuguid extractions. Processing the wood in vacuo reduces 
considerable the secondary pyrolytic reactions. Fe, Ni, Co catalysts 
decrease the production of H/sub 2/0, char and gases and increase 
pyrolytic oil. Na/sub 2/CO/sub 3/, K/sub 2/CO/sub 3/ and Li/ 
sub 2/CO/sub 3/ increase H/sub 2/O and gases and decrease pyro- 
lytic oil. ZnCl/sub 2/ leads to propane and an increase in char. 
Mixed imnpregnation by Co-Mo increases gases and char and de- 
creases pyrolytic oil. In conclusion, pyrolysis in vacuo allows one 
to recover 50 to 65% of the wood mass in liquid form. 8 refs., 5 
figs., 12 tabs. 


24253 (TU/IAS—C-98) A study on the rapid devolatiliza- 
tion/ hydrogenation of biomass material. Phase 2. Basu, S.N.; 
Strangeby, P.C. (Toronto Univ., Ontario (Canada). Inst. for 
Aerospace Studies). 1981. vp. (CE—02498). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Biomass feedstock can be converted to valuable light liquids 
by flash hydropyrolysis (heating rates 10/sup 2/-10/sup 5/sub 0/C/ 
s, in high pressure H/sub 2/ 10 MPa, with rapid product removal:1 
second) for the production of synthetic fuels including ones of po- 
tential aviation requirements including restrictions on aromatic and 
sulfur content. The effect of catalysts in reducing aromatics in flash 
hydropyrolysis processing of biomass is reported. 11 refs., 15 figs., 
26 tabs. 


24254 New iron catalyst for preparation of polymethylene 
from synthesis gas. Sapienza, R.S.; Slegeir, W.A. (to US 
Dept. of Energy). US Patent Application 7-175,781. 31 Mar 
1988. 16p. Contract AC02-76CH00016. DE89010113 NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010113/JAW. 

This invention relates to a process for synthesizing hydrocar- 
bons; more particularly, the invention relates to a process for syn- 
thesizing long-chain hydrocarbons known as polymethylene from 
carbon monoxide and hydrogen or from carbon monoxide and 
water or mixtures thereof in the presence of a catalyst comprising 
iron and platinum or palladium or mixtures thereof which may be 
supported on a solid material, preferably an inorganic refractory 
oxide. This process may be used to convert a carbon monoxide 
containing gas to a product which could substitute for high density 
polyethylene. 
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REFER ALSO TO CITATION(S) 24250 


24255 (IGCE—7609) Economic ppre-feasibility study: 
large-scale methanol fuel production from surplus Canadian 
forest biomass. Part 2, working papers. (InterGroup Consult- 
ing Economists Ltd., Winnipeg, MB (Canada); SNC Group, 
Montreal, Quebec (Canada); Charnell (Gordon S.) and As- 
sociates, Vancouver, BC (Canada); Gardiner (S.G.) Engi- 
neering Services Ltd., Vancouver, BC (Canada)). 1976. 
254p. (CE—02445). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

This document presents working papers supporting a sepa- 
rate Summary Report which investigates the practicability of using 
methanol produced from surplus renewable Canadian forest round- 
wood as a substitute for non-renewable hydrocarbons in meeting 
Canadian energy requirements. The Working Papers are designed 
solely to provide additional material relevant to specific sections of 
the Summary Report. Each paper is intended to be read only in 
conjunction with its corresponding section of the Summary Report. 
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The terms of reference were divided into seven major sectors of 
analysis to using on plants ranging from 50-200 MM GPY: specifi- 
cation of physical plant and operating characteristics; estimation of 
plant capital and equipment costs; opportunity costs of utilizing 
forest and other resources in the production of methanol; product 
demand analysis; financial analysis and appraisal; preliminary loca- 
tion analysis; and analysis of other economic impacts and their insti- 
tutional implications. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 24494, 25053, 25062 


24256 (ETSU-B—1187-P1) Monitoring of a commercial 
demonstration of harvesting and combustion of forestry 
wastes. (UKAEA Harwell Lab. (UK). Energy Technology 
Div.; Ove Arup and Partners, London (UK)). [1988]. 73p. 
British Library, Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

A report is given of the Fibroheat Project, a Demonstration 
Project under the UK Dept. of Energy's Biofuels Programme. The 
Fibroheat project is an integrated harvesting and combustion oper- 
ation based on residues obtained from forests in north east Scot- 
land. The combustion plant provides the steam requirements of the 
Formore Distillery. Results are presented for the monitoring of 
woodchip harvesting and supply and of the combustion plant for 
the 1986/87 season. An economic analysis of the supply and com- 
bustion operations is also given. (U.K.). 


24257 (LBH—79-228P) An evaluation of wood residue 
utilization systems as a technology suitable for the Alberta 
sawmill industry. Hudson, R.C.; O’Connor, D.; Levelton, 
B.H. (Levelton (B.H.) and Associates Ltd., Vancouver, BC 
(Canada)). 1980. vp. (CE—02510). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The Alberta Department of Energy and Natural Resources 
has contracted with an engineering firm to evaluate all existing and 
proposed systems to convert sawmill residues into various forms of 
energy; emphasis has been placed on gasification. The terms of ref- 
erence of this study are: comparative economic analysis of using 
wood gasification versus direct combustion for kiln drying lumber, 
space heating and electic energy generation; stating the minimum 
acceptable gas characteristics required for each particular end use; 
identify any problems associated with the use of wood gas for these 
applications. The current research into these technologies is dis- 
cussed. The economic study of 4 cases of Alberta sawmills has been 
performed; of the 17 options studied, only 4 are indicated to be 
economic over the life span of the equipment. 10 figs., 39 tabs. 
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REFER ALSO TO CITATION(S) 24525 
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24258 Small hydrodevelopment. Wegloski, D.J. (Los 
Alamos Dept. of Public Utilities, Los Alamos, NM (US)). 
pp 2460-2469 of Waterpower '87. Clowes, B.W. New York, 
NY; American Society of Civil Engineers (1988). (CONF- 
8708124—). 

From Water power ‘87; Portland, OR, USA (19 Aug 1987). 

Los Alamos County is located in Northern New Mexico ap- 
proximately 100 miles north of Albuquerque. There are only 2 
towns in Los Alamos County, they are the town of Los Alamos 
and its bedroom community, White Rock. The total population of 
the County is approximately 20,000 residents. Los Alamos County 
is also the location of the Department of Energy’s Los Alamos Na- 
tional Laboratory. The El Vado Dam and Reservoir are located in 
Rio Arriba County on the Rio Chama, a major tributary of the Rio 
Grande. The reservoir provides recreation as well as irrigation and 
municipal water supply. The project site is located about 70 river 
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miles above the confluence of the Rio Chama and the Rio Grande, 
about 55 air miles north/northwest of Los Alamos. El Vado Dam 
and Reservoir are owned by the Middle Rio Grande Conservancy 
District. The Dam and Reservoir are operated and maintained the 
U.S. Bureau of Reclamation as part of their Middle Rio Grande 
Project. Construction of El Vado dam was accomplished during 
1934 and 1935 by the Middle Rio Grande Conservancy District. 
During 1954 and 1955 the dam underwent a major rehabilitation 
effort which included constructon of an emergency spillway, river 
channel excavation and construction of a new inlet structure as part 
of the Bureau’s Middle Rio Grande Project. During 1965 and 1966, 
a completely new, larger outlet works was constructed as part of 
the Bureau's San Juan/Chama Project. 
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24259 (CONF-8905111—1) Methods for generating hy- 
droelectric power development alternatives. Chang, Shoou- 
yuh; Liaw, Shu-liang; Sale, M.J.; Railsback, S.F. (Oak 
Ridge National Lab., TN (USA)). 1989. Contract AC05- 
840R21400. 16p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89007844/JAW. 

From 3. scientific assembly of International Association of 
Hydrologic Sciences; Baltimore, MD, USA (10 May 1989). 

Hydropower development on large rivers can result in a 
number of environmental impacts, including potential reductions in 
dissolved oxygen (DO) concentrations. This study presents a meth- 
odology for generating different hydropower development alterna- 
tives for evaluation. This methodology employs a Streeter-Phelps 
model to simulate DO, and the Bounded Implicit Enumeration al- 
gorithm to solve an optimization model formulated to maximize hy- 
droelectric energy production subject to acceptable DO limits. The 
upper Ohio River basin was used to illustrate the use and character- 
istics of the methodology. The results indicate that several alterna- 
tives which meet the specified DO constraints can be generated ef- 
ficiently, meeting both power and environmental objectives. 17 
refs., 2 figs., 1 tab. 


24260 (DOE/BP/11982—3) A study to determine the bi- 
ological feasability of a new fish tagging system: Annual 
report, 1986--1987. Prentice, E.F.; Flagg, T.A. (National 
Marine Fisheries Service, Seattle, WA (USA). Coastal Zone 
and Estuarine Studies Div.). Dec 1987. Contract AI79- 
84BP11982. 121p. NTIS, PC A06/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009898/JAW. 

In 1983, a multi-year project to evaluate the technical and 
biological feasibility of adapting a new identification system to sal- 
monids was established. The system is based upon a miniaturized 
passive integrated transponder (PIT) tag. This report discusses the 
work completed and is divided into laboratory studies, field studies, 
and systems development. All studies were conducted using a glass- 
encapsulated tag implanted into the body cavity of test fish via a 
12-gauge hypodermic needle. Laboratory studies with juvenile chi- 
nook salmon, Oncorhynchus tshawytscha, showed that retention of 
glass-encapsulated PIT tags was 99-100% in fish weighing 3 g 
(mean weight) or larger. No adverse tissue response to the tag was 
noted. The survival of fish 5 g (mean weight) or larger was usually 
greater than 99%. However, fish ranging in weight from 2 to 4 g, 
or fish undergoing a physiological change such as smoltification 
may have a low mortality (usually less than 5.0%) after tagging. 
The mortality rate in the smaller fish was dependent upon tagging 
skill whereas mortality in smolting fish seemed dependent upon the 
level of stress. Growth comparisons between tagged and control 
fish indicated PIT-tagged fish had a slightly depressed growth rate 
at some measurement periods. The operational life of glass-encapsu- 
lated PIT tags implanted in fish was good, with 100% of the tags 
operating after 401 days. No tags were rejected from the fish 
during the observation period. 


24261 (DOE/BP/13047—1) Habitat quality and anadro- 
mous fish production potential on the Warm Springs Indian 
Reservation: Annual report 1987. Heinith, R. (Confederated 
Tribes of the Warm Springs Reservation of Oregon (USA)). 
Dec 1987. Contract AI79-83BP13047. 86p. NTIS, PC A05/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009990/JA W. 
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In 1987, The Warm Springs Indian Reservation Anadromous 
Fish Production and Habitat Improvement Program was in the 
sixth year of a scheduled eleven year program. To date, 21 kilome- 
ters of reservation stream habitat have been enhanced for salmonid 
production benefits. Unusual climatic conditions created a severe 
drought throughout the Warm Springs River Basin and Shitike 
Creek in 1987. Temperature extremes and low annual discharges 
ensued throughout reservation waters. Study sites, located in the 
Warm Springs River Basin and Shitike Creek, continued to be mon- 
itored for physical biological parameters. Post treatment evaluation 
of bioengineering work in Mill Creek (Strawberry Falls Project) 
was conducted. Despite low discharges, physical habitat parameters 
were improved and notable gains were observed in both spring chi- 
nook salmon (Oncorhynchus tshawytascha) and summer steelhead 
trout (Salmo gairdneri) abundance and biomass at post treatment 
sites. Major bioengineering work was completed at the Mill Creek 
(Potter’s Pond) Site. 19 refs., 24 figs., 16 tabs. 


24262 (DOE/BP/14383—2) Natural progagation and 
habitat improvement: Idaho: Salmon River habitat cnhance- 
ment; Annual report, FY 1984. Konopacky, R.C.; Cernera, 
P.J.; Bowles, E.C.; Montgomery, J.M. (USDOE Bonneville 
Power Administration, Portland, OR. Div. of Fish and 
Wildlife; Shoshone-Bannock Tribal Fisheries Dept., Fort 
Hall Reservation, ID (USA)). Apr 1987. Contract AI79- 
84BP14383. 472p. NTIS, PC A20 - OSTI. Order Number 
DE89009867/JAW. 

This report has four volumes: a Tribal project annual report 
(Part 1) and three reports (Parts 2, 3, and 4) prepared for the Tribes 
by their engineering subcontractor. The Tribal project annual 
report contains reports for four subprojects within Project 83-359. 
Subproject I involved habitat and fish inventories in Bear Valley 
Creek, Valley County, Idaho that will be used to evaluate re- 
sponses to ongoing habitat enhancement. Subproject II is the co- 
ordination/planning activities of the Project Leader in relation to 
other BPA-funded habitat enhancement projects that have or will 
occur within the traditional Treaty (Fort Bridger Treaty of 1868) 
fishing areas of the Shoshone-Bannock Tribes, Fort Hall Reserva- 
tion, Idaho. Subproject III involved habitat and fish inventories 
(pretreatment) and habitat problem identification on the Yankee 
Fork of the Salmon River (including Jordan Creek). Subproject IV 
during 1985 involved habitat problem identification in the East 
Fork of the Salmon River and habitat and fish inventories (pretreat- 
ment) in Herd Creek, a tributary to the East Fork. 


24263 (DOE/BP/16479—2) Evaluation of a subunit vac- 
cine to infectious hematopoietic necrosis virus: Annual report, 
1986. Leong, J.A. (Oregon State Univ., Corvallis (USA). 
Dept. of Microbiology). Oct 1986. Contract AI79- 
84BP16479. 28p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009895/JAW. 

The nucleotide sequence of the IHNV glycoprotein gene has 
been determined from a cDNA clone containing the entire coding 
region. The glycoprotein cDNA clone contained a leader sequence 
of 48 bases, a coding region of 1524 nucleotides, and 39 bases at the 
3’ end. The entire cDNA clone contains 1609 nucleotides and en- 
codes a protein of 508 amino acids. The deduced amino acid se- 
quence gave a translated molecular weight of 56,795 daltons. A hy- 
dropathicity profile of the deduced amino acid sequence indicated 
that there were two major hydrophobic domains: one, at the N-ter- 
minus, delineating a signal peptide of 18 amino acids and the other, 
at the C-terminus, delineating the region cf the transmembrane. 
Five possible sites of N- linked glyscoviation were identified. Al- 
though no nucleic acid homology existed between the IHNV gly- 
coprotein gene and the glycoprotein genes of rabies and VSV, 
there was significant homology at the amino acid level between all 
three rhabdovirus glycoproteins. 7 refs., 7 figs., 9 tabs. 
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24264 (DOE/BP/16726—3) The effects of habitat en- 
hancement on steelhead trout and coho salmon smolt produc- 
tion, habitat utilization, and habitat availability in Fish 
Creek, Oregon, 1983--86: Annual report, 1986. Everest, F.H.; 
Reeves, G.H.; Sedell, J.R.; Hohler, D.B.; Cain, T. (Forest 
Service, Corvallis, OR (USA). Forestry Sciences Lab.; 
Mount Hood National Forest, Estacada, OR (USA). Esta- 
cada Ranger District). Jun 1987. Contract AI79-84BP16726. 
139p. NTIS, PC A07/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89009892/JAW. 

Construction and evaluation of salmonid habitat improve- 
ments on Fish Creek, a tributary of the upper Clackamas River, 
was continued in fiscal year 1986 by the Estacada Ranger District, 
Mt. Hood National Forest, and the Anadromous Fish Habitat Re- 
search Unit of the Pacific Northwest Research Station (PNW), 
USDA Forest Service. The framework examines potential factors 
limiting production of salmonids in the basin, and the appropriate 
habitat improvement measures needed to address the limiting fac- 
tors. Habitat improvement work in the basin has been designed to: 
(1) improve quantity, quality, and distribution of spawning habitat 
for coho and spring chinook salmon and steelhead trout, (2) in- 
crease low flow rearing habitat for steelhead trout and coho 
salmon, (3) improve overwintering habitat for coho salmon and 
steelhead trout, and (4) rehabilitate riparian vegetation to improve 
stream shading to benefit all species, and (5) evaluate improvement 
projects from a drainage wide perspective. The objectives of the 
evaluation include: (1) drainage-wide evaluation and quantification 
of changes in salmonid spawning and rearing habitat resulting from 
a variety of habitat improvements; (2) evaluation and quantification 
of changes in fish populations and biomass resulting from habitat 
improvements; and (3) benefit-cost analysis of habitat improvements 
developed with BPA and Forest Service funds on Fish Creek. 14 
refs., 41 figs., 17 tabs. 


24265 (DOE/BP/20733—3) Monitoring of downstream 
salmon and steelhead at federal hydroelectric facilities: 
Annual report, 1987. Johnsen, R.C.; Wood, L.A.; Smith, 
W.W. (National Marine Fisheries Service, Portland, OR 
(USA). Environmental and Technical Services Div.). May 
1988. Contract AI79-85BP20733. 60p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009899/ 
JAW. 

The seaward migration of salmonid smolts was monitored by 
the National Marine Fisheries Service (NMFS) at four sites on the 
Snake-Columbia River system. Sampling sites were Lower Granite, 
McNary, John Day and Bonneville Dams, and also included collec- 
tion of data from NMFS research units sampling the bypass system 
in powerhouse No. 1 and No. 2 (PH No. 1, PH No. 2) at Bonne- 
ville Dam. Data from these sites provided information mainly for 
evaluation of smolt survival, travel time, migration timing and for 
water budget and spill management as required by Fish Passage 
Managers (FPM) and analysts of the FPC. To secure these data, it 
was necessary to monitor and index smolt passage which involved: 
(1) systematic sampling of the smolt migration from late March 
through July at Lower Granite Dam, late March through late Oc- 
tober at McNary Dam, April through November at John Day 
Dam, and generally mid to late March through late November, de- 
pending on the sampling device(s) at Bonneville Dam; (2) recording 
brands; and (3) daily reporting of all pertinent fish capture and con- 
dition data, as well as dam operations and river flow data for pas- 
sage estimates and travel indices to the FPC Fish Passage Data In- 
formation System (FPDIS). 7 refs., 2 figs., 1 tab. 


24266 (DOE/BP/39645—2) Effects of flow and spill on 
the migratory behavior and survival of juvenile fall and 
summer chinook salmon in John Day Reservior: Annual 
report, 1987. Miller, D.R.; Glorgi, A.E. (National Marine 
Fisheries Service, Seattle, WA (USA). Coastal Zone and 
Estuarine Studies Div.). Dec 1987. Contract AI79- 
83BP39645. 39p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009896/JAW. 

Juvenile fall chinook salmon, Oncorhynchus tshawytscha, 
were freeze branded, coded wire tagged, and released into the Co- 
lumbia River in the tailrace below McNary Dam during the sum- 
mers of 1981--1983. The objectives of the study were to examine 
the effects of river flow on the passage time and migrational behav- 
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ior of the juveniles and to subsequently assess any relationship to 
adult survival. This report details adult recovery data to June 1987. 
2 refs., 11 tabs. 


24267 (DOE/BP/39646—1) Imprinting hatchery reared 
salmon and steelhead trout for homing, 1978-1983: Volume 1: 
Narrative, Final report. Slatick, E.; Gilbreath, L.G; 
Harmon, J.R.; Bjornn, T.C.; Walch, K.A.; Novotny, A.J.; 
Zaugg, W.S.; Ringe, R.R. (National Oceanic and Atmos- 
pheric Administration, Seattle, WA (USA)). Feb 1988. Con- 
tract AI79-84BP39646. 155p. NTIS, PC A08/MF AOi - 
OSTI; 1; GPO Dep. Order Number DE89009897/JAW. 

Thz National Marine Fisheries Service began conducting 
homing research on Pacific salmon and steelhead. Over 4 million 
juvenile salmon and steelhead were marked and released, and 23 in- 
dividual experiments were conducted. The research had the follow- 
ing objectives: (1) develop the techniques for imprinting homing 
cues while increasing survival of hatchery reared salmonids and (2) 
provide fishery managers with the information necessary to in- 
crease the returns of salmon and steelhead to the Columbia River 
system and to effectively distribute these fish to the various user 
groups. Our imprint methods were grouped into three general cate- 
gories: (1) natural migration imprint from a hatchery of origin or an 
alternate homing site (by allowing fish to volitionally travel down- 
stream through the river on their seaward journey), (2) single expo- 
sure imprinting (cueing fish to a single unique water supply with or 
without mechanical stimuli prior to transport and release), and (3) 
sequential exposure imprinting (cueing fish to two or more water 
sources in a step-by-step process to establish a series of signposts 
for the route "home”). With variations, all three techniques were 
used with all salmonid groups tested: coho salmon, spring and fall 
chinook salmon, and steelhead. For the single and sequential im- 
print, fish were transported around a portion of their normal migra- 
tion route before releasing them into the Columbia River. 


24268 (EPRI-GS—6293) Intake technologies: Research 
status: Final report. McGroddy, P.M.; Matousek, J.A. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Lawler, 
Matusky and Skelly Engineers, Pearl River, NY (USA)). 
Mar 1989. 47p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

This report summarizes recent research activities related to 
fish protection at water intake structures, with particular emphasis 
on research reported on or conducted at pumped cooling-water in- 
takes. Information gathered from 51 organizations (33 utilities, 
seven equipment manufacturers, six research organizations, two pri- 
vate engineering firms, one steel mill, and two government agen- 
cies) is provided along with specific summaries of EPRI-sponsored 
research on behavioral barriers at pumped and hydroelectric facili- 
ties. The level of research activity indicted by utilities at pumped 
intakes has decreased recently, although the interest in potential 
plant operational impact mitigative techniques remains high. Two 
studies sponsored by EPRI at pumped cooling-water intake struc- 
tures evaluated the individual and combined deterrent capabilities 
of three devices: an air bubble curtain, pneumatic guns, and under- 
water strobe lights. A study conducted during 1985 and 1986 at 
Ontario Hydro’s nearshore test facility, located in Lake Ontario off 
the Pickering Nuclear Generating Station intake, indicated that all 
three devices and combinations of devices elicited an avoidance re- 
sponse in alewife. The pneumatic gun exhibited the highest deter- 
rent capability and the air bubble curtain the lowest. Studies con- 
ducted using the same deterrent devices at the intake of Central 
Hudson Gas and Electric Corporation’s Roseton Generating Station 
on the Hudson River did not indicate an overall avoidance re- 
sponse; some species-specific responses to the devices were noted. 
22 refs., 9 tabs. 
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REFER ALSO TO CITATION(S) 24525 


24269 (A/ENR—7809) SWERP [solar and wind energy 
resources] supplemental programs study. Wiggins, E.J. (Al- 
berta Energy and Natural Resources, Edmonton (Canada)). 
1978. 176p. (CE—02541). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The approach taken in this study has been to review the 
solar and wind energy resources of Alberta and to compare them 
with the resources available in other parts of Canada and in the 
U.S.; to estimate the approximate costs of producing solar and wind 
energy for various uses in Alberta and to make comparisons with 
the present costs of natural gas and electricity; to consider the pos- 
sible future trends in conventional energy prices and in solar and 
wind energy costs; and to identify areas where further develoment 
might improve the competitive position of solar and wind energy. 
Based on this review, and taking into account the work being con- 
ducted elsewhere, recommendations have been made as to supple- 
mental programs that might be undertaken in Alberta to encourage 
the utilization of solar and wind energy and facilitate participation 
by local manufacturers. 11 refs., 4 figs., 33 tabs. 


1403 Economics 

REFER ALSO TO CITATION(S) 24290 

1404 Eavironmental, Legal, And Institutional Aspects 
REFER ALSO TO CITATION(S) 24293 

1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 24252, 24253, 24256, 24295, 24548, 24583, 
24860, 24883, 24893 


24270 (BCR—C-53) Characterization of tar produced 
during the gasification of wood. Duncan, D.W. (B.C. Re- 
search, Vancouver (Canada)). 1981. 87p. (CE—02496). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Samples of pyroligneous acid were collected from three 
wood waste gasifiers under development in Canada. The settled tar 
fractions of the samples were examined in detail. The settled tar 
from the fixed bed gasifier contained less moisture than the samples 
from the unit operating as a fluidized bed. The moisture content of 
the tar appears to be independent of its source within any one unit. 
The “as received” calorific value of the tars reflect their moisture 
content. On a dry basis the calorific value (13,000-14,000 Btu/Ib) is 
independent of the source unless the sample was diluted with inert 
sand. The settled tars contained varying amounts of non-soluble 
material depending on their source. The non-soluble material was 
primarily charcoal, i.e. contained 86-90% carbon, 1-2% hydrogen 
and 4-5% oxygen from the fixed bed and 70-80% carbon, 1-2% hy- 
drogen and 6-8% oxygen from the fluidized bed unit. The soluble 
fraction of the settled tars from the fixed bed gasifier contained 69- 
73% carbon, 6-7% hydrogen and 20-23% oxygen whereas with the 
fluidized bed unit it contained 80-83% carbon, 5% hydrogen and 
10-12% oxygen. 30 refs., 4 figs., 37 tabs. 


24271 (FCC—C-209) Development of lignin adhesives. 
(Forintek Canada Corp., Ottawa, Ontario). 1982. 85p. 
(CE—02453). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

If present techniques for conversion of lignocellulosics into 
liquid fuel are commercialized, large quantitites of lignin-rich by- 
products would be generated. The commercialization of this type 
of process depends heavily on the premise that 100% of the sub- 
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strate is utilized. If the lignin can be marketed as a useful by-prod- 
uct of the overall process, the production of liquid fuels would 
beco:ne economically viable. Recent studies have demonstrated the 
possibility of using this novel bioconversion-type lignin in combina- 
tion with a phenolic copolymer for the production of adhesive sys- 
tems which might replace traditional binders in waferboard and 
plywood applications. Enzyme-, alcohol-, alkali-, low-molecular- 
weight-alkali-, and high-molecular- weight-alkali-extracted Iotech 
lignins were prepared and evaluated in combination with an acid- 
curing phenol-formaldehyde (PF) resin, as both plywood and wa- 
ferboard binders. The best lignin in each application was selected 
and evaluated using a variety of PF copolymers. The most promis- 
ing lignin-PF combination was then optimized. The effects of catal- 
ysis and methylolation were also investigated. For waferboard ap- 
plications, alkali-extracted lignin was superior to other types. For 
plywood, enzyme-extracted lignin performed best. Lignins per- 
formed best when methylolated; catalyst additions were found to be 
ineffectual. For plywood, the presence of cellulosic contaminants 
appeared to improve adhesive formulations, acting as fillers. Wafer- 
board adhesives identified could be easily spray-dried. In the case 
of plywood adhesives, spray-drying conditions appeared to have 
some effect on the bonding properties. 11 refs., 35 figs., 29 tabs. 


24272 (N—89-15438) Free-vibration characteristics and 
correlation of a space station split-blanket solar array. 
Carney, K.S.; Shaker, F.J. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). 1989. 15p. (NASA-TM—101452; E—4563; NAS— 
1.15:101452; CONF-8904112—). NTIS, PC A03/MF AO1. 

From 30. structures, structural dynamics and materials con- 
ference; Mobile, AL, USA (3 Apr 1989). 

Two methods for studying the free-vibration characteristics 
of a large split-blanket solar array in a zero-g cantilevered configu- 
ration are presented. The zero-g configuration corrresponds to an 
on-orbit configuration of the Space Station solar array. The first 
method applies the equations of continuum mechanics to determine 
the natural frequencies of the array; the second uses the finite ele- 
ment method program, MSC/NASTRAN. The stiffness matrix 
from the NASTRAN solution was found to be erroneously ground- 
ed. The results from the two methods are compared. It is conclud- 
ed that the grounding does not seriously compromise the solution 
to the elastic modes of the solar array. However, the correct rigid 
body modes need to be included to obtain the correct dynamic 
model. 


24273 (PB—89-146542/XAB) Vegetation dynamics 
during the establishment phase of an energy forest on a river 
side in south-western Sweden. Gustafsson, L. (Sveriges Lant- 
bruksuniversitet, Uppsala (Sweden). Faculty of Forestry). 
1988. 18p. NTIS, PC E03/MF AO1. 

The succession of ground vegetation was studied in a 
meadow in SW Sweden during four years after planting with Salix 
viminalis. Two older stands (11 and 18 years) were included as ref- 
erence points for the next stage of succession. Before the energy 
forest was planted meadow species were dominant and constituted 
more than half of the mean field-layer cover. The first year after 
planting of willow, the vegetation decreased drastically in cover 
but then recolonized quickly. The change in vegetation was very 
rapid during the first years but a stabilization was evident already 
after four years. Ten species present in the original meadow were 
found in all years in the energy forest while three species disap- 
peared. Species number varied from 33 to 45, depending on year. 
The dominant herbs four years after planting were Cirsium arvense 
(10% cover). Filipendula ulmaria (10%) and Galeopis tetrahit (9%). 
Ruderal species became increasingly common during the succes- 
sion, while meadow and fen species decreased. The spring flora 
was outstanding in the two older reference stands. Comparisons are 
made with other successions and an attempt is made to use the re- 
sults to judge the impact of future large-scale energy forestry on 
flora and vegetation. 


24274 (PB—89-156566/XAB) Studies on new-type pho- 
toelectrochemical solar cells. Tsubomura, H.; Nakato, Y.; 
Matsumura, M. (Asahi Glass Foundation for Industrial 
Technology, Tokyo (Japan)). 1988. 6p. NTIS, PC E12. 
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Text in Japanese; Included in Reports of the Asahi Glass 
Foundation for Industrial Technology, Vol. 52, 79-84(1988). 

The theoretical and experimental work carried out for the 
past several years has predicted that a highly efficient and stable 
photoelectrochemical cell can be constructed by using a semicon- 
ductor electrode coated with ultra-fine islands of metals. In order 
to prove this, platinum layers having an ultra-fine island structure 
on n- and p-silicon single-crystal electrodes made. The photoelec- 
trochemical cells equipped with such electrodes actually showed 
photovoltages higher than those of the conventional p-n junction 
silicon solar cells as well as sufficient stability. These results have 
verified theory and give a bright prospect for a new type of solar 
cells having higher efficiencies and less manufacturing costs than 
the commercial cells. 


24275 (PB—89-902000/XAB) Government research and 
development summaries: Soiar Project Briefs. Monthly 
report. (CSR, Inc., Washington, DC (USA). Power Infor- 
mation Center). 1989. ap. NTIS Subscription. 

Supersedes PB—88-902000. Paper copy available on sub- 
scription, $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Solar Project Briefs describe the status of all R&D programs 
submitted to the Power Information Center by the government 
sponsors in solar radiation collection, storage, and conversion to 
heat or other energy forms. Photovoltaic and solar thermal devices 
and related systems are also reported. The document is not to be 
reproducted, in whole or in part, for dissemination outside your 
Own organization nor may it be reproducted for advertising or sales 
promotion purposes. 


24276 (PNL-SA—16615) A technical economic analysis 
of direct biomass liquefaction. Elliott, D.C.; Baker, E.G-.; 
Oestman, A.; Gevert, S.B.; Beckman, D.; Solantausta, Y.; 
Hoernell, C.; Kjellstroem, B. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1989. Contract AC06-76RL01830. 
26p. (CONF-890236—1). NTIS, PC A03/MF AO1 - OSTI, 


1; GPO Dep. Order Number DE89009157/JAW. 

From 13. annual conference on energy from biomass and 
wastes; New Orleans, LA, USA (13 Feb 1989). 

This paper is based on the results of a technoeconomic as- 
sessment of direct biomass liquefaction processes converting wood 
and peat to gasoline and diesel fuels. The assessment was carried 
out by the Working Group of the International Energy Agency, 
Direct Biomass Liquefaction Activity, in which Canada, Finland, 
Sweden, and the United States participated. The processes chosen 
for detailed analysis were Atmospheric Flash Pyrolysis (AFP) and 
Liquefaction In Pressurized Solvent (LIPS). The assessment cov- 
ered three stens for each process from feed to final product: pri- 
mary liquefaction to a crude oil product; catalytic hydrotreating to 
upgrade the crude product to a deoxygenated product oil; and re- 
fining the deoxygenated product to gasoline and diesel fuel. Present 
technology cases and potential future technology cases were evalu- 
ated. A consistent analytical basis was used throughout to allow 
comparison of the processes. This assessment shows that AFP is 
more economical than LIPS both for the production of boiler fuel 
oil as the primary liquefaction product and for the production of 
gasoline and diesel fuel products. The potential for future cost re- 
duction through research and development is also clearly demon- 
strated. 23 refs., 14 figs., 7 tabs. 


24277 (SAND—88-2920C) Creation of interface states at 
the silicon/silicon dioxide interface by uv light without hole 
trapping. Schubert, W.K.; Seager, C.H.; Brower, K.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1989. 
Contract AC04-76DP00789. 6p. (CONF-890426—3). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010328/JAW. 

From Spring meeting of the Materials Research Society; San 
Diego, CA, USA (24 Apr 1989). 

Photoinjection of electrons into silicon dioxide in metal- 
oxide-semiconductor (MOS) capacitors with 3.5 eV light is shown 
to create interface states with no apparent hole trapping precursor. 
The creation rate of these interface states depends strongly upon 
whether injection is from the gate metal or the silicon substrate, 
and on the forming gas annealing sequence used to passivate 
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growth-induced interface states. A mechanism involving electron- 
induced release of hydrogen in the oxides is consistent with some 
aspects of the data. 10 refs., 4 figs. 


24278 (SAND—88-7037) Improved high-efficiency silicon 
concentrator cells for medium concentration applications, 
Sinton, R.A.; Swanson, R.M. (Stanford Univ., CA (USA)). 
Feb 1989. Contract AC04-76DP00789. 83p. NTIS, PC A05/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010276/JAW. 

This report describes efforts toward design simplification of 
Si concentrator cells capable of efficiencies in the 25-30% range. A 
discussion is given on the principal issues involved in the design 
and fabrication of both backside-contact cells and cells with front- 
side grids. Several proposed designs are detailed. Results include 
23% two-sided 1.5625 cm? cells operating at 14 W/cm? of incident 
power. This simple design requires only one mask alignment and 
should approach 25% with further development. With an additional 
alignment, cells that are 27% efficient are feasible. Neither of these 
designs will require prismatic cover glasses to achieve this perform- 
ance. In addition, a new backside contact cell design is described 
that requires only one mask and no alignments. Cells of this type 
were demonstrated to be 15.4% efficient at 4 W/cm’, without AR 
coatings or texturization. Fundamental studies of the limiting pa- 
rameters indicate that the design will exceed 25% in efficiency 
when fully developed. Finally, a new light-trapping scheme is pro- 
posed which could have the effect of increasing the attainable effi- 
ciencies of silicon concentrator cells to 32-33%. This same scheme 
might also be utilized in ways which would allow very simple low- 
cost cell designs to achieve results comparable to the best cells 
demonstrated to date. Assorted other practically-oriented results on 
metalization development, cell mounting, and qualification tests are 
also presented. 26 refs., 31 figs. 


24279 (SERI/STR—211-3451) High-efficiency cadmium 
and zinc telluride based thin-film solar cells: Annual report, 
June 1, 1987--May 31, 1988. Rohatgi, A.; Summers, C.J.; 
Erbil, A.; Sudharsanan, R.; Ringel. S. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Apr 1989. Contract 
AC02-83CH10093. 97p. NTIS, PC A05 - OSTI. Order 
Number DE89000892/JAW. 

This report contains results of research on high-efficiency 
cadmium and zinc telluride based thin-film solar cells from June 
1987 to May 1988. CdTe and CdZnTe and CdTe and CdMnTe 
films were grown on CdS/SnO:2/glass substrates by molecular beam 
epitaxy and metal-organic chemical vapor deposition, respectively. 
As-grown films were characterized by x-ray diffraction, surface 
photovoltage spectroscopy, and infrared, Raman, and Auger elec- 
tron spectroscopy, among others, for composition, bulk uniformity, 
thickness, and film and interface quality. Single-crystal films were 
grown simultaneously to understand the growth conditions of the 
polycrystalline films. Cell efficiencies ranging from 6.0% to 6.7% 
were achieved with the Cd/sub 0.95/Mn/sub 0.05/Te film employ- 
ing the glass/SnO2/CdS/CdMnTe/ZnTe/Au front-wall solar cell 
structure. Cells fabricated by using CdZnTe films yielded efficien- 
cies from 3.0% to 3.6%. 12 refs., 32 figs., 7 tabs. 


24280 (SERI/STR—211-3473) Diagnostics of glow dis- 
charges used to produce hydrogenated amorphous silicon 
films: Annual subcontract report, June 15, 1987--November 
30, 1988. Gallagher, A.; Doughty, D.A.; Doyle, J.; He, M.; 
Lin, G.H. (National Inst. of Standards and Technology, 
Boulder, CO (USA); Colorado Univ., Boulder (USA)). Mar 
1989. Contract AC02-83CH10093. 2ip. NTIS, PC A03/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89000887/ 
JAW. 

A simple, inexpensive, accurate method of measuring surface 
reaction probabilities (8) of depositing species has been developed. 
This method has been applied to low-power silane discharges, ob- 
taining 8 = 0.4 for typical, high-film-quality deposition conditions. 
Explaining this result will require further developments, such as in- 
troducing more than one type of surface bond, in current deposi- 
tion models. A method has also been developed to measure the spa- 
tial distribution of depositing species between the electrodes of a 
deposition discharge. This method has been applied to low-power, 
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RF silane discharges under conditions in which excellent a-Si:H 
film quality is obtained. This has unmistakably verified rapid H re- 
actions with SiH,, and the dominance of SiHs deposition, and sev- 
eral other conclusions of the "standard model” reported here. In 
particular, it supports the predictions of the model regarding the 
cause of film-quality deterioration at high powers, partly the result 
of a loss in SiHs deposition by SiH; + SiHs reactions. 10 refs., 3 
figs. 


24281 (SERI/STR—211-3487) Research on amorphous- 
silicon-based, thin-film photovoltaic devices, Task B: Annual 
subcontract report, 16 March 1987--15 March 1988. Delahoy, 
A.E.; Eser, E.; Kampas, F. (Solar Energy Research Inst., 
Golden, CO (USA)). Mar 1989. Contract AC02-83CH10093. 
Tip. NTIS, PC A04 - OSTI. Order Number DE89000886/ 
JAW. 

This report describes the results of Phase I of research un- 
dertaken to study area-related problems associated with the per- 
formance of amorphous-silicon-based photovoltaic submodules. Ob- 
jectives are to determine the optimum submodule configuration; 
demonstrate proof-of-concept, single-junction submodules with 
10% conversion efficiency over an area larger than 900 cm% and 
demonstrate proof-of-concept tandem submodules with 9% conver- 
sion efficiency over an area larger than 900 cm”. The researc): was 
divided into three subtask areas: semiconductor materials, nonsemi- 
conductor materials, and submodules. 19 refs., 34 figs., 11 tabs. 


24282 (TWE—8306) Down-draft gasifier testing. Final 
report. Briens, C.; Esplin, G. (Techwest Enterprises Ltd., 
Vancouver, BC (Canada)). 1983. 28p. (CE—02465). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Numerous remote Canadian communities use electricity pro- 
vided by diesel generators. Instead of expensive imported diesel 
fuel, local wood can be used to provide electricity by burning 
wood-derived gas in gas-engine generators. In Fort Providence, 
N.W.T., a downdraft wood gasifier owned by Snowshoe Inn pro- 
duces gas that is burned in a gas engine to provide electricity and 
heat. Although this gasifier has been operating satisfactorily for 
long periods of time, the gas engine sometimes stalls and causes a 
power outage. A team from B.C. Research was sent to Fort Provi- 
dence to collect data on this gasifier and thus identify the causes of 
the engine stalls. A second objective was to perform accurate anal- 
yses of the product gas. Analyses conducted with a portable gas 
chromatograph showed that two different wood feeds, sawn blocks 
and jackpine chips, gave product gases of slightly different compo- 
sitions but of identicl calorific values: 150 Btu/ft/sup 3/ or 5.6 x 
10/sup 6/ J/m/sup 3/. Product gas quality was continuously moni- 
tored with carbon monoxide and carbon dioxide analyzers. The 
flowrate of air drawn into the gasifier was also continuously moni- 
tored. The intermittent wood feeding system was thus identified as 
the cause of the engine stalls. Large amounts of atmospheric pres- 
sure air were introduced with the fresh wood into the gasifier 
(which was under vacuum), disturbing the gasifier operation, and 
resulting in a lower quality product gas that made the engine stall. 
Equipment modifications to eliminate engine stalls and power out- 
ages are suggested in this report. 1 fig., 14 tabs. 


24283 High-efficiency solar cells fabricated from direct- 
current magnetron sputtered n-indium tin oxide onto p-InP 
grown by atmospheric pressure metalorganic vapor phase epi- 
taxy. Li, X.; Wanlass, M.W.; Gessert, T.A.; Emery, K.A.; 
Coutts, T.J. (Solar Energy Research Institute Goiden, Colo- 
rado 80401). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 827-832(May 1989). 

Solar cells bused on dc magnetron sputtered indium tin oxide 
onto epitaxially grown films of p-InP have been fabricated and ana- 
lyzed. The best celis had a global efficiency of 18.4% and an air 
mass zero (AMO) efficiency of 16.0%. The principal fabrication 
variable considered was the constituency of the sputtering gas and 
both argon/hydrogen and argon/oxygen mixtures have been used. 
The former cells have the higher efficiencies, are apparently stable, 
and exhibit almost ideal junction characteristics. The latter cells are 
relatively unstable and exhibit much higher ideality factors and re- 
verse saturation current densities. The temperature dependence of 
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the reverse saturation current indicates totally different charge 
transfer mechanisms in the two cases. 


24284 High-efficiency CdTe thin-film solar cells using 
metalorganic chemical vapor deposition techniques. Nouhi, 
A.; Stirn, R.J.; Meyers, P.V.; Liu, C.H. (Jet Propulsion Lab- 
oratory, California Institute of Technology, Pasadena, Cali- 
fornia 91109). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 833-836(May 1989). 

Energy conversion efficiency of metalorganic chemical 
vapor deposited CdTe as an intrinsic active layer in n-i-p solar cell 
structures is reported. Small-area devices with efficiencies over 9% 
have been demonstrated. I--V characteristics, photospectral re- 
sponse, and the results of Auger profiling of structural composition 
for typical devices will be presented. Also presented are prelimi- 
nary results on similar photovoltaic devices having Cd/sub 0.85/ 
Mn/sub 0.15/Te in place of CdTe as an i layer. 


24285 Stability performance of single and tandem amor- 
phous silicon py modules at SERI. Mrig, L.; Rummel, S.; 
Waddington, D.; De Blasio, R. (Solar Energy Research In- 
stitute, Golden, co (US)). pp 117-120 of Proceedings of the 
23rd intersociety energy conversion engineering conference. 
Goswami, D.Y. New York, NY; American Society of Me- 
chanical Engineers (1988). (CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 

ce; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889126. 

Amorphous silicon material technology is presently one of 
the leading thin-film solar photovoltaic candidates for potential 
wide spread deployment in the electric power generation market. A 
number of companies in the U.S. and other countries have R and D 
programs in place to increase device efficiency, improve stability, 
reduce cost and assure the reliability of amorphous silicon modules. 
Both single-junction and tandem (multi-junction) device structure 
approaches are currently being pursued to improve device efficien- 
cy and stability. SERI has been assigned the lead responsibility by 
the Dept. of Energy to investigate and identify the reliability issues 
associated with the development of emerging thin-film module 
technologies. In that context, SERI has been studying the stability 
performance of amorphous silicon modules and submodules as a 
function of time to monitor their performance outdoors and to 
identify reliability related issues and provide solutions that will help 
improve long term performance. This paper presents stability per- 
formance test results from tests conducted at SERI on single and 
tandem amorphous silicon modules and submodules made by vari- 
ous thin-film module manufacturers. 


24286 SERI's photovoltaic research project. Mitchell, 
R.L.; Surek, T. (Solar Energy Research Institute, Golden, 
CoO (US)). pp 107-116 of Proceedings of the 23rd interso- 
ciety energy conversion engineering conference. Goswami, 
D.Y. New York, NY; American Society of Mechanical En- 
gineers (1988). (CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889124. 

Photovoltaic (PV) research activities at the Solar Energy 
Research Institute (SERI) provide the foundation for new PV tech- 
nologies having lower cost, higher performance, and better reliabil- 
ity than today’s photovoltaics. Privately owned PV companies are 
already developing some of these technologies and identifying new 
commercial applications. This paper focuses on recent progress and 
future directions in PV research managed by SERI for the WS. 
Department of Energy (DOE). The primary emphases of the re- 
search are on thin-film single-junction and multijunction devices. 
However, work also continues on advanced crystalline silicon sheet 
materials. Improvements in materials and processing, solar cell 
design, and cell fabrication techniques have led to continuing im- 
provements in cell efficiencies in nearly all material areas. Future 
directions in PV research are given in the recent Five Year Re- 
search Plan prepared by DOE. The plan is predicated on partner- 
ships among the federal government, private companies, universi- 
ties, and electric utilities. As part of a consensus review of the plan, 
this multifaceted PV community identified the specific technical 
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goals and pertinent R and D needed for success. These technical 
goals and future research are described in detail. 


1406 Photovoltaic Power Systems 


REFER ALSO TO CITATION(S) 24285, 24883 


24287 (N—89-15171) Issues and opportunities in space 
photovoltaics. Francis, R.W.; Somerville, W.A.; Flood, D.J. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1988. 14p. (NASA- 
TM—101425; E—4526; NAS—1.15:101425; CONF- 
880965—). NTIS, PC A03/MF AOl1. 

From 20. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (26 Sep 1988). 

Space power sources are becoming a central focus for deter- 
mining man’s potential and schedule for exploring and utilizing the 
benefits of space. The ability to search, probe, survey, and commu- 
nicate throughout the universe will depend on providing adequate 
power to the instruments to do these jobs. Power requirements for 
space platforms are increasing and will continue to increase into the 
21st century. Photovoltaics have been a dependable power source 
for space for the last 30 years and have served as the primary 
source of power on virtually all DOD and NASA satellites. The 
performance of silicon (Si) solar cells has increased from 10 percent 
air mass zero (AMO) solar energy conversion efficiency in the early 
60's to almost 15 percent on today’s spacecraft. Some technologists 
even think that the potential for solar photovoltaics has reached a 
plateau. However, present and near-future Air Force and NASA 
requirements show needs that, if the problems are looked upon as 
opportunities, can elevate the photovoltaic power source scientist 
and array structure engineer into the next technological photovol- 
taic growth curve. 


24288 (N—89-15338) Common source-multiple load vs. 
separate source-individual load photovoltaic system. Appel- 
baum, J. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1989. 8p. 
(NASA-TM— 101465; E—4521; NAS—1.15:101465; CONF- 
890211—). NTIS, PC A02/MF AO1. 

From 4. international photovoltaic science and engineering 
conference; Sydney, Australia (14 Feb 1989). 

A comparison of system performance is made for two possi- 
ble system setups: (1) individual loads powered by separate solar 
cell sources; and (2) multiple loads powered by a common solar 
cell source. A proof for resistive loads is given that shows the ad- 
vantage of a common source over a separate source photovoltaic 
system for a large range of loads. For identical loads, both systems 
perform the same. 


1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 24296 


24289 (AD-A—201937/0/XAB) Applications survey for 
remote photovoltaic power systems. Technical report. Frant- 
zis, L.; Teagan, W.P. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Oct 1988. 77p. NTIS, PC A05/MF AOI. 

As part of the Federal Photovoltaic Utilization Program, the 
U.S. Army determined that photovoltaic (PV) systems in the size 
range of 50 watts to 2 kilowatts are cost-effective, reliable, and 
nearly maintenance-free for remote, stand-alone applications. The 
objective of this study was to identify installations having potential 
PV applications and to determine the load and other system re- 
quirements. Recommendations for future activities to promote PV 
use at Army installations are included. 


24290 (DOE/CH/10093—45) Solar thermal program 
summary: Volume 1, Overview, fiscal year 1988. (Solar 
Energy Research Inst., Golden, CO (USA)). Feb 1989. 
Contract AC02-83CH10093. 22p. NTIS, PC A03/MF AOI - 
OSTI, 1; GPO Dep. Order Number DE89000860/JAW. 

The goal of the solar thermal program is to improve overall 
solar thermal systems performance and provide cost-effective 
energy options that are strategically secure and environmentally 
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benign. Major research activities include energy collection 
technology,energy conversion technology, and systems and applica- 
tions technology for both CR and DR systems. This research is 
being conducted through research laboratories in close coordination 
with the solar thermal industry, utilities companies, and universities. 
The Solar Thermal Technology Program is pursuing the develop- 
ment of critical components and subsystems for improved energy 
collection and conversion devices. This development follows two 
basic paths: for CR systems, critical components include stretched 
membrane heliostats, direct absorption receivers (DARs), and trans- 
port subsystems for molten salt heat transfer fluids. These compo- 
nents offer the potential for a significant reduction in system costs; 
and for DR systems, critical components include stretched mem- 
brane dishes, reflux receivers, and Stirling engines. These compo- 
nents will significantly increase system reliability and efficiency, 
which will reduce costs. The major thrust of the program is to pro- 
vide electric power. However, there is an increasing interest in the 
use of concentrated solar energy for applications such as detoxify- 
ing hazardous wastes and developing high-value transportable fuels. 
These potential uses of highly concentrated solar energy still re- 
quire additional experiments to prove concept feasibility. The pro- 
gram goal of economically competitive energy reduction from solar 
thermal systems is being cooperatively addressed by industry and 
government. 


24291 (N—89-16224) Advanced heat receiver conceptual 
design study. Final report, May 1986-July 1988. Kesseli, J.; 
Saunders, R.; Batchelder, G. (Sanders Associates, Inc., 
Nashua, NH (USA)). Oct 1988. 238p. (NASA-CR—182177; 
NAS—1.26:182177). NTIS, PC Al1/MF AO1. 

Solar dynamic space power systems are candidate electrical 
power generating systems for future NASA missions. One of the 
key components of the solar dynamic power system is the solar re- 
ceiver/thermal energy storage (TES) subsystem. Receiver develop- 
ment was conducted by NASA in the late 1960's and since then a 
very limited amount of work has been done in this area. Conse- 
quently the state of the art (SOA) receivers designed for the IOC 
space station are large and massive. The objective of the Advanced 
Heat Receiver Conceptual Design Study is to conceive and analyze 
advanced high temperature solar dynamic Brayton and Stirling re- 
ceivers. The goal is to generate innovative receiver concepts that 
are half of the mass, smaller, and more efficient than the SOA. It is 
also necessary that these innovative receivers offer ease of manufac- 
turing, less structural complexity and fewer thermal stress prob- 
lems. Advanced Brayton and Stirling receiver storage units are pro- 
posed and analyzed in this study which can potentially meet these 
goals. 


24292 (SAND—88-7029) The University of Houston 
Solar Central Receiver Code System: Concepts, updates, and 
start-up kits. Pitman, C.L.; Vant-Hull, L.L. (Houston Univ., 
TX (USA). Energy Lab.). Mar 1989. Contract AC04- 
76DP00789. 305p. NTIS, PC A1l4/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009081/JAW. 

The University of Houston Solar Central Receiver Code 
System, developed over the last 15 years, is a valuable tool for use 
in design studies and performance assessment of central receiver he- 
liostat fields and their interaction with the receiver. The Code 
System was used to design Solar One (located in Barstow, CA) and 
has been used in other primary design studies. This report comple- 
ments the original User’s Guides. The Code System has been con- 
verted to standard FORTRAN 77 and is now principally main- 
tained on a VAX 11/785 computer system, which greatly increases 
its portability and makes it more widely available. The Code 
System has been extensively used, developed, improved, and docu- 
mented to a high state of reliability, adaptability, and user friendli- 
ness. 24 figs., 5 tabs. 
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24293 Corrosion, toxicity, and freeze characteristics of 
uninhibited degraded propylene glycol for use in closed loop 
active solar systems. Avery, J.G. (Los Alamos National 
Lab., Los Alamos, NM (US)). pp 1271-1276 of Proceedings 
of the American Society of Heating, Refrigerating and Air- 
conditioning Engineers, Inc. 1988 winter meeting. Volume 
94, Part 1. Atlanta, GA; American Society of Heating Re- 
frigeration and Air Cond. (1988). (CONF-880128—). 

From ASHRAE winter meeting; Dallas, TX, USA (30 Jan 
1988). 

; To provide generic, one-of-a-kind active DHW systems for 
the military, systems utilizing uninhibited propylene glycol without 
fluid maintenance were desired. An uninhibited propylene glycol 
was artificially degraded, and corrosion, toxicity, and freeze charac- 
teristics were evaluated. These results show that, in a copper 
system, the fluid remains noncorrosive and nontoxic. Additionally, 
freeze characteristics remain essentially unchanged. Thus it is 
shown that uninhibited propylene glycol, despite degradation, is a 
suitable fluid for use in active solar DHW systems with littie or no 
fluid maintenance. 


1408 Ocean Energy Systems 


24294 (SERI/TP—253-3480) Operational experience of 
the OC-OTEC experiments at NELH. Link, H. (Solar 
Energy Research Inst., Golden, CO (USA)). Feb 1989. 
Contract AC02-83CH10093. lip. (CONF-890436—10). 
NTIS, PC A03 - OSTI. Order Number DE89000877/JAW. 

From American Society of Mechanical Engineers solar 
energy conference; San Diego, CA, USA (2 Apr 1989). 

The Solar Energy Research Institute, under funding and 
program direction from the US Department of Energy, has been 
operating a small-scale test apparatus to investigate key components 
of open- cycle ocean thermal energy conversion (OC-OTEC). The 
apparatus started operations in October 1987 and continues to pro- 
vide valuable information on heat-and mass-transfer processes in 
evaporators and condensers, gas sorption processes as seawater is 
depressurized and repressurized, and control and instrumentation 
characteristics of open-cycle systems. Although other test facilities 
have been used to study some of these interactions, this is the larg- 
est apparatus of its kind to use seawater since Georges Claude’s ef- 
forts in 1926. The information obtained from experiments conduct- 
ed in this apparatus is being used to design a larger scale experi- 
ment in which a positive net power production is expected to be 
demonstrated for the first time with OC-OTEC. This paper de- 
scribes the apparatus, the major tests conducted during its first 18 
months of operation, and the experience gained in OC-OTEC 
system operation. 13 refs., 8 figs. 


1409 Solar Thermal Utilization 


REFER ALSO TO CITATION(S) 24523, 24533, 24535, 24536 


24295 (SAND—88-2726C) Comparison of falling-film and 
glass-tube solar photocatalytic reactors for destroying toxic 
organic chemicals in water. Pacheco, J.E.; Holmes, J.T. 
(Sandia National Labs., Albuquerque, NM (USA)). 1989. 
Contract AC04-76DP00789. 14p. (CONF-890575—1). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89010688/JAW. 

From Symposium on emerging technologies for hazardous 
waste treatment; Atlanta, GA, USA (1 May 1989). 

Photocatalytic destruction of a model compound has been 
demonstrated with bench scale and with two engineering scale ex- 
periments. For the engineering scale experiments two solar concen- 
trating hardware systems were used: a glass-tube/trough system 
and a falling-film/heliostat. The ultraviolet (uv) power on the reac- 
tors of the bench scale, glass-tube/trough and falling film/heliostat 
systems were 0.15, 1600, and 5200 watts of uv. In the bench scale 
experiments, the use of hydrogen peroxide as an oxidant with a tita- 
nium dioxide catalyst under ultraviolet illumination yielded reaction 
rates an order of magnitude greater than without the oxidant. The 
thermal performances of both solar systems are favorable for pho- 
tocatalytic processes, since mineralization of the contaminant can 
take place before boiling occurs. The trough/glass tube system was 
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evaluated in clear and partly cloudy weather, and the amount of 
time to attain the same level of destruction was proportional to the 
total incident solar energy. With the heliostat/falling film system, 
experiments were performed at two upper levels. The concentra- 
tion of the model compound was reduced below detectable limits in 
less than 30 seconds of exposure. Preliminary data indicate initial 
reaction rates are linear with ultraviolet intensity, though further 
experimental studies will need to be performed to verify this rela- 
tion. 17 refs., 8 figs. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 24278, 24290 


24296 A review of test results on solar thermal power 
modules with dish-mounted Stirling and Brayton cycle en- 
gines. Jaffe, L.D. (Jet Propulsion Lab., California Institute 
of Technology, Pasadena, CA (US)). Journal of Solar 
Energy Engineering; 110: No. 4, 268-274(Nov 1988). 

This paper presents results of development tests of various 
solar thermal parabolic dish modules and assemblies that used dish- 
mounted Brayton or Stirling cycle engines for production of elec- 
tric power. These tests indicate that early modules achieve net effi- 
ciencies up to 29 percent in converting sunlight to electricity, as de- 
livered to the grid. Various equipment deficiencies were observed 
and a number of malfunctions occurred. The performance measure- 
ments, as well as the malfunctions and other test experience, pro- 
vided information that should be of value in developing systems 
with improved performance and reduced maintenance. 


24297 A review of test results on parabolic dish solar 
thermal power modules with dish-mounted rankine engines 
and for production of process steam. Jaffe, L.D. (Jet Propul- 
sion Lab., California Institute of Technology, Pasadena, CA 
(US)). Journal of Solar Energy Engineering; 110: No. 4, 275- 
281(Nov 1988). 

This paper presents results of development testing of various 
solar thermal parabolic dish modules and assemblies. Most of the 
tests were at modules and assemblies that used a dish-mounted, or- 
ganic Rankine cycle turbine for production of electric power. Some 
tests were also run on equipment for production of process steam 
or for production of electricity using dish-mounted reciprocating 
steam engines. These tests indicate that early modules achieve effi- 
ciencies of about 18 percent in converting sunlight to electricity 
(excluding the inverter but including parasitics). A number of mal- 
functions occurred. The performance measurements, as well as the 
malfunctions and other operating experience, provided information 
that should be of value in developing systems with improved per- 
formance and reduced maintenance. 
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REFER ALSO TO CITATION(S) 24525 
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REFER ALSO TO CITATION(S) 24436 


24298 (DOE/CE—0248) Five year research plan, 1988-- 
1992: Energy from the earth: Geothermal energy program. 
(USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC. Geothermal Technology 
Div.). Oct 1988. 78p. NTIS, PC AOS/MF AOl1 - OSTIT; 1; 
GPO Dep. Order Number DE89010080/JAW. 

Consistent with national energy policy guidance, the plan 
concentrates on research and development (R and D) and limits 
system experiments to only those necessary to stimulate industrial 
confidence in the validity of research findings. A key strategy ele- 
ment is the continuation of the government/industry partnership 
which is critical to successful development of geothermal technolo- 
gy. The primary near-term research emphasis is the extension of 
hydrothermal technology options for reservoir identification, reser- 
voir analysis, hard rock penetration, and flash and binary electric 
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plants. The advanced geothermal resources--geopressured, hot dry 
rock, and magma--are longer-term and higher-risk focal points, and 
research in these areas centers on establishing a technology base 
that will allow industry to make prudent and timely investment de- 
cisions with respect to the use of these resources. 13 figs. 

24299 (DOE/CH/10093—50) Geothermal energy pro- 
gram summary: Volume 2, Research summaries, fiscal year 
1988. (Solar Energy Research Inst., Golden, CO (USA)). 
Mar 1989. Contract AC02-83CH10093. 76p. NTIS, PC 
A05/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89000865/JA W. 

The Geothermal Technology Division (GTD) of the US De- 
partment of Energy (DOE) is charged with the lead federal role in 
the research and development (R&D) of technologies that will 
assist industry in economically exploiting the nation’s vast geother- 
mal resources. The GTD R&D program represents a comprehen- 
sive, balanced approach to establishing all forms of geothermal 
energy as significant contributors to the nation’s energy supply. It is 
structured both to maintain momentum in the growth of the exist- 
ing hydrothermal industry and to develop long-term options offer- 
ing the greatest promise for practical applications. The Geothermal 
Energy Program Summary for Fiscal Year 1988 is a two-volume 
set designed to be an easily accessible reference to inform the US 
geothermal industry and other interested parties of the technologi- 
cal advances and progress achieved in the DOE geothermal pro- 
gram as well as to describe the thrust of the current R&D effort 
and future R&D directions. This volume, Volume II, contains a de- 
tailed compilation of each GTD-funded R&D activity performed 
by national laboratories or under contract to industrial, academic, 
and nonprofit research institutions. The Program Summary is in- 
tended as an important technology transfer vehicle to assure the 
wide and timely dissemination of information concerning the 
department's geothermal research. 


1502 Geology And Hydrology Of Geothermal Systems 


24300 (GPB—8341) Diagenetic influences in the aquifier 
properties of the Permo-Triassic sandstones in the East York- 
shire and Lincolnshire Basin. Milodowski, A.E.; Strong, 
G.E.; Wilson, K.S.; Holloway, S.; Bath, A.H.; Branch, 
C.H.; Spiro, B. (British Geological Survey, Keyworth 
(UK)). 1987. 48p. British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

In the eastern parts of the East Yorkshire and Lincolnshire 
Basin, the Sherwood Sandstone is up to 500 m thick and has an av- 
erage permeability of 250 mD; it contains brines at temperatures of 
about 50/sup 0/C. The porosity and permeability of the sandstone 
can be related to the detrital clay content and the grain size, factors 
that are controlled by the depositional environment of the sand- 
stone. In the Cleethorpes Well, the upper part of the formation has 
been cemented by anhydrite. Fibrous illite forms bridging meshes 
across the pore throats reducing the permeability. At the present 
time anhydrite is being dissolved by meteoric groundwater to the 
west of Cleethorpes. As a consequence of this study, the transmissi- 
vity of the Sherwood Sandstone in the Cleethorpes Well is now be- 
lieved to be about 60 D.m, although this could be a conservative 
value. In the Cleethorpes Well the Basal Permaian Sands are repre- 
sented by fluviatile sandstones and conglomerates. Their transmissi- 
vity does not exceed 2 D.m but in east Lincolnshire the mean value 
is likely to be higher than this as aeolian sands, rather than fluvia- 
tile deposits, are believed to represent the formation. 


1503 Geothermal Exploration And Exploration 
Technology 


24301 (SAND—89-0440C) Drilling operations plan for 
the Magma Energy Exploratory Well. Finger, J.T.; Livesay, 
B.J.; Ash, D. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 3p. (CONF- 
890352—4). NTIS, PC A0O2 - OSTI. Order Number 
DE89010037/JAW. 

From US Department of Energy research and development 
for the geothermal marketplace: 7th geothermal program review; 
San Francisco, CA, USA (21 Mar 1989). 
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This paper is a summary of the proposed drilling plan for 
the first phase (to 2500 feet depth) of the Magma Energy Explora- 
tory Well. The drilling program comprises four phases, spaced ap- 
proximately one year apart, which culminate in a large-diameter 
well to a total depth near 20,000 feet. Included here are descrip- 
tions of the well design, predictions of potential drilling problems, a 
list of restrictions imposed by regulatory agencies, an outline of 
Sandia's management structure, and an explanation of how the 
magma energy technology will benefit from this drilling. 3 figs. 


1508 Geothermal Power Plants 


24302 (EPRI-GS—6302-Vol.1) Simulator-analyzer for 
modular wellhead binary-cycle power systems: Volume 1: 
Final report. (Electric Power Research Inst., Palo Alto, CA 
(USA); ESSCOR, Solana Beach, CA (USA)). Apr 1989. 
ak Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This project developed a dynamic simulator/analyzer based 
on previous EPRI work on a modular well head binary-cycle 
power system. EPRI funded this project to create a PC-based Soft- 
ware Package with the capability to simulate the critical perform- 
ance parameters and conditions for a modular wellhead binary 
power system. Although the concept was developed with geother- 
mal resources in mind, it should also have application to any mod- 
erate temperature resources. The system concept is based on the in- 
tegration of a number of prepackaged modules that are designed to 
adapt to a wide range of conditions. These modules constitute the 
building blocks of the entire modular wellhead power system. The 
idea is to permit the user to synthesize different system configura- 
tions from a small number of standard major modules, supplement- 
ed by a few additional special modules that vary from one configu- 
ration to another. The simulator can be used for: analyzing power 
plant and control operating strategies; performing transient and 
configuration analyses; studying failure modes and effects; operator 
training; and modular wellhead technology demonstrations. The de- 
tails of this project are described in Volume 1 of the final report. 
Included in this volume are the background and objectives of the 
project followed by descriptions of the model development, valida- 
tion, and engineering analyses efforts. The final section of Volume 
1 describes the hardware and software required to use the simula- 
tor/analyzer. 30 figs., 15 tabs. 


24303 (EPRI-GS—6302-Vol.2) Simulator-analyzer for 
modular wellhead binary-cycle power systems: Volume 2: 
User's Guide, Final report. Allen, R.F. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); ESSCOR, Solana 
Beach, CA (USA)). Apr 1989. 90p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

This project developed a dynamic simulator/analyzer based 
on previous EPRI work on a modular wellhead binary-cycle power 
system. EPRI funded this project to create a PC-based Software 
Package with the capability to simulate the critical performance pa- 
rameters and conditions for a modular wellhead binary power 
system. Although the concept was developed with geothermal re- 
sources in mind, it should also have application to any moderate 
temperature resources. The system concept is based on the integra- 
tion of a number of prepackaged modules that are designed to 
adapt to a wide range of conditions. These modules constitute the 
building blocks of the entire modular wellhead power system. The 
ideas is to permit the user to synthesize different system configura- 
tions from a small number of standard major modules, supplement- 
ed by a few additional special modules that vary from one configu- 
ration to another. The simulator can be used for: analyzing power 
plant and control operating strategies; performing transient and 
configuration analyses; studying failure modes and effects; operator 
training; and modular wellhead technology demonstrations. The 
users guide explains in detail how to install, start, and operate the 
wellhead binary-cycle simulator. 4 figs., 2 tabs. 
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1509 Geothermal Engineering 


24304 (LBL—26826) Analysis of internal wellbore flow. 
Ripperda, M.; Bodvarsson, G.S. (Lawrence Berkeley Lab., 
CA (USA)). Jan 1988. Contract AC03-76SF00098. 8p. 
(CONF-880111—8). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009973/JAW. 

From 13. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (19 Jan 1988). 

Most two-phase geothermal wells are located in fractured 
rocks and intersect a few major feedzones. It is well known that 
internal wellbore flow between feedzones often occurs during 
warmup or pressure recovery periods. The internal flow can occur 
even when the reservoir is initially in pressure equilibrium because 
of the different phase composition that develops within the well- 
bore. Internal flow can cause large apparent pressure drawdowns 
and significantly affect pressure and temperature surveys as well as 
pressure buildup tests. This paper presents an analytic method for 
using static pressure surveys to calculate internal flowrates between 
two zones when the reservoir characteristics are known. Converse- 
ly, the transmissivity of the feedzone with the lowest transmissivity 
can be calculated from measurements of internal flowrates and 
wellbore pressures. 3 refs., 6 figs. 


24305 Design and evaluation of lost circulation materials 
for severe environments. Loeppke, G.E.; Glowka, D.A.; 
Wright, E.K. (Sandia National Labs. (US); Ktech Corp. 
(US)). pp 39-54 of Proceedings of the 1988 SPE 63rd annual 
technical conference and exhibition. Richardson, TX; Socie- 
ty of Petroleum Engineers (1988). (CONF-881012—). 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

An independent analysis of iost circulation materials for geo- 
thermal applications has been completed using unique laboratory 
tools developed for the purpose. Test results of commercial materi- 
als as well as mathematical models for evaluating their performance 
are presented. Physical attributes that govern the performance of 
lost circulation materials are identified and correlated with test re- 
sults. 


16 TIDAL AND WAVE POWER 
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24306 (NRC/ME—LTR-HY-71) Modelling requirements 
and techniques for tidal power developments in the Bay of 
Fundy. Funke, E.R.; Pleog, J.; Crookshank, N.L. (National 
Research Council of Canada, Ottawa, Ontario. Div. of Me- 
chanical Engineering). 1979. 46p. (CE—02536). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The enormous tides of the Bay of Fundy have challenged 
Canadian engineers for many decades. The Hydraulics Laboratory 
has undertaken the task of evaluating existing techniques and devel- 
oping new ones for the modelling of coastal structures and tidal es- 
tuaries, particularly as applied to problems of tidal power develop- 
ments. Analog and numerical models are compared; numerical 
models are of interest to simulate the Coriolis, shear and tidal focus. 
The numerical methods can be based on one of three methods: the 
method of characteristics, finite-difference methods, and finite-ele- 
ment methods. The calibration of these models is discussed. In a 
hybrid model, the numerical portion of the model represents that 
part of the model which does not belong to the physical model. 
The physical model handles all those non-linear problems for which 
it was designed and the numerical model looks after the dissipation 
of reflections. The hybrid concept also frees the model engineer 
from the spacial constraints and reduces the overall cost of the 
model. The authors discuss state-of-the-art in hybrid modelling, the 
use of array processors for hybrid models and the control of physi- 
cal models. A numerical model of the Bay of Fundy has been de- 
vised, based on a finite difference, explicit, two dimensional solu- 
tion. Flume studies related to tidal power plants are presented, as 
are the various modelling studies which are anticipated with an im- 
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plementation of the next phases of the development of tidal power 
plants in the Bay of Fundy. 29 refs., 5 figs., 1 tab. 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 24269, 24525 


24307 (NRC/E—TM-WE-34) Wind energy research and 
development at the National Research Council of Canada, 
1975-1985. Program report. Chappell, M.S. (National Re- 
search Council of Canada, Ottawa, Ontario. Div. of 
Energy). 1986. 174p. (In French). (MICROLOG—88- 
04445). National Research Council of Canada, Publication 
Sales and Distribution Office, Montreal Road, Ottawa, ON, 
Canada K1A OR6; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Canadian research on wind energy systems began in the 
Low Speed Aerodynamics Laboratory, National Research Council 
(NRC) in 1966. Following the 1973 oil embargo, wind energy re- 
search and development activities were incorporated into a broader 
program of energy research under the auspices of the Interdepart- 
mental Panel on Energy R&D (PERD). In order to maximize tech- 
nology transfer to Canadian industry, the majority of the research 
was done by private sector performers under contract. From 1975 
to 1985 the wind energy program continued the development of the 
VAWT through tests on small models and joint field trials of signif- 
icant size prototypes in cooperation with potential users such as 
utilities. Increased understanding of the basic characteristics of the 
wind resource and the energy conversion systems led to creation of 
analytical models from which design tools and techniques evolved 
for use by Canadian industry. Prototype commercial units up to 
0.5-MW rating were under test by the autumn of 1984 when the 
decision was taken for NRC to eliminate its PERD-related energy 
research activities. In addition to summarizing Canadian wind re- 
search, this report describes the nature and extent of wind energy 
resources in Canada. It outlines the basic characteristics and pri- 
mary relationships of the technology, provides a synopsis of the 
state of the art, and enumerates priorities and recommendations for 
further development. A perspective on Canadian achievements and 
opportunities is provided through summaries of the major wind 
energy activities in other countries of the Western world. 231 refs., 
33 figs., 13 tabs. 
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24308 (AD-A—201678/0/XAB) Reply to the discussion 
of space-time modeling with long-memory dependence: assess- 
ing Ireland's wind resource. Technical report. Haslett, J.; Raf- 
tery, A.E. (Washington Univ., Seattle (USA). Dept. of Sta- 
tistics). Oct 1988. 94p. (TR—136). NTIS, PC A05/MF AO1. 

This paper Space-time modeling with long-memory depend- 
ence: Assessing Ireland’s wind power resource (Technical Report 
No. 110,Department of Statistics, University of Washington) was 
read before the Royal Statistical Society as a meeting organized by 
the Research Section on May 25,1988. There were 33 discussants, 
who between them made more than 100 separate suggestions and 
queries. This is the reply to the Discussion; the contributions to the 
discussion are included as an Appendix. Many of the discussants 
were concerned that model used was not sufficiently general. We 
argue that this is not a problem for the present application, but we 
do propose a more general model for use in other contexts. This 
allows for non-homogeneity of temporal dependence across sites 
and for anisotropic spatial correlation. We review the evidence for 
long-memory dependence as opposed to non-stationarity, and for 
the use of fractional differencing to model it. We discuss computa- 
tional and asymptotic aspects of the estimation of the fractional dif- 
ferencing parameter, the location parameter of the wind speed dis- 
tribution, and the distribution of wind power. Many other points 
are discussed, including the order in which transformation and ag- 
gregation are carried out and the treatment of the outlier rosslare. 
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24309 (EPRI-GS—6245-Vol.1) Experiences with commer- 
cial wind turbine design: Volume 1, Main report: Final report. 
Lynette, R.; Conover, K.; Young, J. (Electric Power Re- 
search inst., Palo Alto, CA (USA); Lynette (R.) and Asso- 
ciates, Inc., Redmond, WA (USA)). Apr 1989. 196p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

The objectives of this project were to document the prob- 
lems encountered in the commercial wind power industry, identify 
the lessons learned, and define areas where additional activities 
would accelerate the maturation of the industry. The study was 
based on both quantitative and qualitative assessments of industry 
experience from 1981 through 1987. Data were collected on wind 
turbine availability, maintenance history, and production. The data 
were analyzed to identify the experience (e.g., failure and mainte- 
nance event frequency) and determine trends and patterns. Inter- 
views were conducted with key wind power industry personnel to 
supplement the data base and verify conclusions. The study covers 
4500 wind turbines of various designs and types including upwind 
and downwind, horizontal and vertical axis, and US and foreign 
manufacture. The information is presented by wind turbine subsys- 
tems, including the rotor, drive train, yaw assembly, tower, and 
electrical. In addition, experience with wind power station design 
and construction, operation and maintenance, and wind power eco- 
nomics is reported. Lessons learned are described along with con- 
clusions and recommendations. 58 refs., 76 figs., 16 tabs. 
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24310 (ILR-Mitt.—180(1987)) Limits of construction of 
multi-blade wind turbines with individual flapping hinge. In- 
terim report. Maurer, J.; Gasch, R. (Technische Univ. Berlin 
(Germany, F.R.). Inst. fuer Luft- und Raumfahrt). 1987. 
136p. (In German). Technische Univ. Berlin (Germany, 
F.R.). Inst. fuer Luft- und Raumfahrt. 

Six wind power plants of different designs were examined 
for their behaviour if the outside radius was increased. The initial 
plant was the flapping hinge rotor N 715 of the firm of Suedwind, 
outside radius 3.5 m. Investigations are made whether it is possible 
to advance into the economically interesting range of D215 m, 
which is at present dominated by Danish rigid blade types. Part 
aims included design calculations for a series of D=3.5 m to 35 m, 
and the blade dynamics. Strength estimates of the blades for deter- 
mining the weight, dimensioning of the springs, calculations of the 
characteristic, starting behaviour and construction limits, and also 
linear dynamics with and without a weight term, behaviour with 


separated flow and the negative air force damping are all consid- 
ered. (BWI). 


24311 (NRC—7605) Canadian wind energy program. 
Templin, R.J.; South, P. (National Research Council of 
Canada, Ottawa, Ontario (Canada)). 1976. 34p. (CONF- 
760551—; CE—02452). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, NM, USA (17 May 1976). 

Several aspects of recent work at the National Research 
Council of Canada on the development of vertical-axis turbines 
have been reviewed. Most of this work, during the past year or 
more, has been in support of the design of a 200 kW unit now 
being built for experimental operation on the Magdelen Islands in 
the Gulf of St. Lawrence. Results of small and large scale aeroelas- 
tic wind tunnel model experiments have confirmed that very large 
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scale vertical-axis wind turbines are feasible, especially if designed 
for normal operation at constant rotational speed. A computer 
model of a simple mixed power system has indicated that substan- 
tial cost savings may be possible by using wind energy in Canadian 
east coast regions. 4 refs., 11 figs., 1 tab. 


24312 (NRC—TM-WE-001) Effect of design parameters 
on wind turbines performance. Templin, R.J. (National Re- 
search Council of Canada, Ottawa, Ontario (Canada)). 1981. 
22p. (CE—02509). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

It is the purpose of this note to review, with a minimum of 
mathematical analysis, the factors that affect the energy perform- 
ance of wind turbines of the type that are coupled to power net- 
works, and to provide a simple graph from which average power 
output can be estimated as a function of wind regime and turbine 
design parameters. The graph is then used in numerical examples to 
illustrate some of the pitfalls of comparisons between turbines. An 
approximate rule of thumb regarding the effect of the principal 
design variables on average wind turbine out-put power is suggest- 
ed. If the rated power loading is substantially less than the site ref- 
erence energy density, the turbine is power limited so that its plant 
factor may be high but its average power output will be a more or 
less fixed fraction of the rated power only. If the rated power load- 
ing is substantially higher than the reference energy density, the 
turbine operates in its area-limited regime where a change in its 
rated power has little effect on average power output which is pro- 
portional to swept area and to the site energy density. 6 figs. 


24313 (NRC—TM-WE-002) Testing and calibration of 
the DAF Indal Wind Histogram. Penna, P.J. (National Re- 
search Council of Canada, Ottawa, Ontario (Canada)). 1981. 
15p. (CE—02503). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The DAF-Indal Wind Histogram, which is a system for 
measuring and tabulating the wind speed distribution at a given lo- 
cation, was evaluated. The wind histogram has, as its main compo- 
nents, a cup anemometer for measuring the wind speed distribution. 
The Histogram Model for tabulating the wind speed and an elec- 
tronic Histogram Module was found to be in error; however, the 
design fault was corrected by the manufacturer. The cup anemome- 
ter was calibrated in wind tunnel and found to have a calibration 
equation which differed from that published by its manufacturer. 
This new calibration has resulted in a re-definition of each electron- 
ic wind speed bin of the Histogram Module. 3 figs., 6 tabs. 
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REFER ALSO TO CITATION(S) 23953, 24257, 24296, 24297, 24356, 24587, 
24623 


24314 (EPRI-CS—5501-Vol.2) AFBC conversion at 
Northern States Power Company: Volume 2: Black Dog Unit 
2; Equipment design: Final report. Hinrichsen, D. (Electric 
Power Research Inst., Palo Alto, CA (USA); Stone and 
Webster Engineering Corp., Boston, MA (USA)). Apr 1989. 
218p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This document is the second volume in a series of four re- 
ports detailing the conversion of Northern States Power Company's 
Black Dog Unit 2 from pulverized-coal-firing to bubbling atmos- 
pheric fluidized bed combustion (AFBC). This particular report de- 
scribes the design of the new AFBC system and the important 
events and decisions that resulted in its final configuration. The 
purpose of these reports is to share the information gathered during 
the Black Dog AFBC Conversion Project and present it so that 
other utilities can evaluate the technical feasibility and cost effec- 








fec- 
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tiveness of converting units within their systems from pulverized 
coal firing to AFBC. 36 figs., 27 tabs. 


24315 (EPRI-GS—6280) Development of improved boiler 
startup valves. Wolowodivk, W.; Kajigaya, I.; Yagi, Y. 
(Electric Power Research Inst., Palo Alto, CA (USA); 
Foster Wheeler Development Corp., Livingston, NJ (USA); 
Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 
(Japan); Bailey Japan Co. Ltd., Shizuoka (Japan)). Apr 
1989. 98p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

Existing fossil fuel power plants are increasingly used for 
cyclic duty. Future coal fired power plants will probably have su- 
percritical, sliding pressure boilers, designed for daily load cycling. 
This requires a startup valve system, which can perform reliably 
during daily load cycling. For this reason EPRI initiated the design 
of an improved valve under Project RP1403 intended for advanced 
supercritical boilers designed for daily load cycling. The following 
failure modes were identified: cracking of valve bodies due to ther- 
mal stresses, clamping of foreign particles on valve seats, erosion of 
valve internals, leakage of plunger packings and gaskets and actua- 
tor failures. Improved actuators are already commercially available. 
In a separate project EPRI is developing a cast version of the high- 
strength 9 chrome steel, P-91. This will allow valve bodies with 
thinner walls which will reduce thermal stresses. The other three 
areas of concern were addressed in this study, by comparing the 
performance of subscale valve parts of different design. Thus a con- 
ceptual design of an improved angle valve was developed. It is ex- 
pected that the valve will also be suitable for retrofits at power 
plants, where switching from base load to cyclic duty requires up- 
grading of the startup valve system. 53 figs., 12 tabs. 


24316 (EPRI-GS—6287) The 20-MW TVA atmospheric 
fluidized-bed boiler. Manaker, A.; Bass, J. (Electric Power 
Research Inst., Palo Alto, CA (USA); Tennessee Valley 
Authority, Chattanooga (USA)). Apr 1989. 161p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The objective of this project is to develop atmospheric fluid- 
ized-bed combustion (AFBC) technology for use in the utility in- 
dustry. The TVA 20-MW AFBC Pilot Plant was constructed, and 
a comprehensive test program developed and implemented to ad- 
dress process performance criteria and scaleup issues associated 
with applying this technology for utility use. This interim report 
summarizes testing and operations results over the first two years of 
operation, June 1982 through December 1984. During that period 
over 10,000 hours of operation were completed. Testing included 
facility test program and equipment shakedown, performance opti- 
mization studies, fuel and sorbent feed system evaluations and as- 
sessments of turndown capabilities. AFBC effects on fabric filters, 
reliability monitoring and equipment design assessment/simplifica- 
tion, and materials studies were also conducted. 16 refs., 90 figs., 13 
tabs. 


24317 (EPRI-GS—6312) Gas turbine procurement: 1988 
workshop: Final report. Sanders, C.F.; Dusatko, G.E. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Energy 
Systems Associates, Tustin, CA (USA)). Apr 1989. 228p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

A workshop addressing reliability, availability, and maintain- 
ability, in electric utility gas turbine procurement, was held in East 
Windsor, Connecticut, on October 12--13, 1988. A total of 49 utility 
personnel representing 25 electric utilities attended. Additional par- 
ticipants were representatives from the Electric Power Research 
Institute (sponsors of the workshop), invited speakers, and Energy 
Systems Associates (ESA), the organization that conducted the 
workshop. Seven presentations were given, highlighting actual utili- 
ty experiences in gas turbine procurement. The presentations ad- 
dressed reliability, availability, and maintainability (RAM), bid eval- 
uations, and repowering options and considerations. New to the 
workshops in 1988 was one half-day devoted entirely to warranties, 
presented by an EPRI contractor. Individual projects are processed 
separately for the data bases. 


20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


2002 Environmental Control Technology 


REFER ALSO TO CITATION(S) 24001, 24008, 24009 


24318 (EPRI-GS—6282) Electrostatic precipitator up- 
grades for furnace sorbent injection: Final report. Helfritch, 
D.J.; Feldman, P.L.; Weinstein, B. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Cottrell Environmental 
Sciences, Somerville, NJ (USA)). Apr 1989. 61p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The injection of calcium based sorbents, such as limestone or 
calcium hydroxide, directly into the furnace of coal fired boilers is 
currently under development as an option for reducing SO2 emis- 
sions from existing power plants. The sorbents react with SO2 to 
form calcium sulfate. The calcium compounds can increase the par- 
ticulate loading to a downstream precipitator by a factor of two or 
three and can increase the resistivity of the particulate by orders of 
magnitude, leading to significant increases in outlet particulate 
emissions. Methods which can be used to restore precipitator per- 
formance and outlet emissions to presorbent injection levels are 
evaluated with respect to feasibility, effectiveness and cost for a hy- 
pothetical precipitator with a specific collecting area of 200. Meth- 
ods which are evaluated include increased collection surface area, 
flue gas cooling by water evaporation, cooling by heat exchange, 
pulse energization, and SOs; conditioning. 3 refs., 20 figs., 5 tabs. 


24319 (UBA-FB—87-085) State-of-the-art in noise con- 
trol in desulfurization plants. Boehm, A.; Bartl, M.; Hof- 
mann, M.; Danner, J. (Mueller-BBM G.m.b.H. - Beratende 
Ingenieure fuer Akustik, Planegg (Germany, F.R.); Umwelt- 
bundesamt, Berlin (Germany, F.R.)). Mar 1987. 259p. (In 
German). Umweltbundesamt, Berlin (Germany, F.R.). 

The main noise sources in desulfurization plants have been 
evaluated from measurements carried out in 18 wet process and one 
spray absorption process plant. Causes of the sound generation, the 
strength of the sound emission, and potential noise control measures 
are described for these sources. A side from the A-weighted overall 
sound power level, normalized spectra as well as sound pressure 
levels measured for special equipment and average indoor levels are 
presented. The following sound power levels can be achieved for 
the desulfurization plant of a power plant (rated 300 MWel) ac- 
cording to the advanced state-of-the-art in noise control: Absorber 
without enclosure, but pumps and fans enclosed 100 dB(A), Total 
plant and absorber enclosed 93 dB(A). Under downwind condi- 
tions, these emission data will result in immission levels at a dis- 
tance of 500 m of 32 dB(A) and 25 dB(A), respectively. (orig.) 
With 45 refs., 18 tabs., 84 figs. 
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24320 (BCHPA—045-D-602) Confirmation of the load- 
carrying capability of deadbreak separable insulated connec- 
tor systems. Buchholz, V.L. (British Columbia Hydro and 
Power Authority, Surrey, BC (Canada)). 1988. vp. (CE— 
02524). Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, 
Canada H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN. 

The primary objective of this work was to determine if the 
200 A deadbreak separable insulated connector (SIC) system can 
reliably carry its rated current under normal service conditions. 
The secondary objectives were to determine the possible modes of 
failure of the electrical contacts, and to assess the effect of elevated 
contact temperature on insulation quality. Field vibration monitor- 
ing tests were conducted. Cyclic ageing tests consisted of 100 
cycles at 250 A rms including simultaneous mechanical oscillations 
on the connectors and two through fault tests. Insulation evaluation 
tests were conducted at three points during the cyclic ageing tests. 
Analysis of the test results are given along with conclusions on the 
electrical contacts and insulation. Recommendations for future test- 
ing of loadbreak SICs are given. 10 refs., 12 figs., 3 tabs. 
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24321 (CEA/RD—171-T-344) Electrical testing of com- 
posite insulators at Cerl’s Outdoor Facility, Brighton, Eng- 
land. Houlgate, R.G.; Swift, D.A. (Canadian Electrical As- 
sociation, Montreal, Quebec (Canada)). 1988. 64p. (CE— 
02518). Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, 
Canada H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST CAN. 

Thirty-six commercial insulators covering voltages of 34.5 
KV, 230 KV and 500 KV have been on test at the Brighton Insula- 
tor Testing Station for four years. Much quantitative information 
on leakage current, flashover performance and insulator degrada- 
tion in a natural salt-laden atmosphere have been determined. Four 
types of insulators were tested at each voltage-level; the housing 
materials were epoxy-resin, ethylene propylene rubbers (EPR and 
EPDM) and silicone rubber. The sample sizes of identical units 
were: three distribution insulators, four 230 KV transmission insula- 
tors (two fitted with stress rings) and two 500 KV transmission in- 
sulators. The flashover performance, in severe pollution, of com- 
posite insulators was generally better than that of the equivalent ce- 
ramic insulator; the silicone rubber type behaved the best. The 
surge counts and flashover statistics showed that the surface of the 
materials, with the exception of epoxy-resin, took at least a year to 
age to what was considered to be the representative service condi- 
tion of the insulator. At the end of the test, many of the insulators 
were still in good condition, apart from a little surface roughening 
and discolouration. However, a few types have deteriorated badly. 
The cause of this degradation, which in one case resulted in struc- 
tural failure, and the practical implications are discussed briefly. It 
is proposed that a selection of these ex-Brighton insulators should 
now undergo the Salt-fog test and the Clean fog test. 13 refs., 22 
figs., 12 tabs. 


24322 (DOE/BP/21216—3) Joint HVDC Agricultural 
Study: Final report. Raleigh, R.J. (Oregon State Univ., 
Union, OR (USA). Eastern Oregon Agricultural Research 
Center). Feb 1989. Contract AI79-85BP21216. 458p. NTIS, 
PC A20 - OSTI. Order Number DE89009894/JAW. 

A 3-year long study was conducted in central Oregon to de- 
termine the possible effects of a +-500-kV d-c transmission line on 
cattle and crops. Two herds totaling 100 beef cows and 6 bulls 
were confined in pens beneath the d-c line. The cows were paired 
and the other members of the pairs were maintained in two herds in 
control pens 2000 ft west of the line. The management facilities 
under the power line were duplicated in the control area. There 
were no significant differences in consumption of feed, minerals or 
water between the line and control herds. Also, no effects were 
found on breeding, conception, calving, calf birth date, calving in- 
terval, average daily gain, adjusted weaning weight, cow weight, 
condition, carcass weight, and mortality. Differences were found 
between years for calf birth date, average daily gain, adjusted 
weaning weight, and cow weight. These differences were attributed 
to condition and age of the cows entering the study and their ad- 
justment to pen confinement. 67 refs., 50 figs., 106 tabs. 


24323 (DOE/BP/21216—4) Joint HVDC Agricultural 
Study: Final report. Raleigh, R.J. (Oregon State Univ., 
Union, OR (USA). Eastern Oregon Agricultural Research 
Center). 30 Sep 1988. Contract AI79-85BP21216. 10p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009893/JAW. 

This final project report describes a 3-year study in central 
Oregon, conducted to assess the possible environmental effects of a 
+-500-kV d-c transmission line. The study, which involved beef 
cattle and crops, was conducted by Oregon State University (OSU) 
through an intergovernmental agreement with BPA. The Grizzly 
Mt. Facility was established by the BPA because few studies have 
been done for d-c transmission lines. In addition, when the Pacific 
Intertie was upgraded to +-500-kV in February 1985, it became the 
first commercial +-500 d-c line in North America. No adverse bio- 
logical effects associated with the electrical properties of the Pacif- 
ic d-c Intertie line were documented during the 15 years the line 
operated at +-400-kV. Although no such effects were expected at 
the higher operating voltage, data from the Grizzly Mt. Facility 
would be used to evaluate this expectation. 
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24324 (ECRC/M—2324) Removal of dehumidifier con- 
densate from sub-stations. Edwards, J.P. (Electricity Council 
Research Centre, Capenhurst (UK)). Feb 1989. 15p. Elec- 
tricity Council Research Centre, Capenhurst, Chester, CH1 
6ES, UK. 

When dehumidifiers are used in sub-stations, it is necessary 
to find a reliable, iow cost method of automatically removing con- 
densate from the building to an external drain. Two methods are 
investigated, frost protection trace heating and an auto-syphoning 
system. The trace heating of a straightforward drain pipe is dis- 
cussed but not tested, as there is an abundance of manufacturers’ 
data available on this subject. An auto-syphoning system is tested 
and shown to be the most attractive solution, being very simple, 
cheap and maintenance-free. In totally unheated buildings trace 
heating, (the self-regulating type), of the condensate collection 
vessel is recommended. 


24325 (EPRI-EL—6274) Application of microprocessors 
te control HVDC converters: Final report. Pollard, E.M. 
(Electric Power Research Inst., Palo Alto, CA (USA); Gen- 
eral Electric Co., Malvern, PA (USA)). Apr 1989. 76p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

This report describes a microprocessor based HVDC con- 
verter control developed by the General Electric Company for 
EPRI. Most of the functions for controlling a 12 pulse HVDC con- 
verter are performed in software. These include digital filtering of 
the dc feedback signals used for regulation; a complete multi-mode 
regulator with angle limits and automatic mode switching among 
current, voltage and margin angle control modes; valve firing time 
control with angle calculations for each valve, minimum angle 
limits, and selectable equidistant or constant individual angle valve 
firing modes; and sequencing provisions for the orderly starting and 
stopping of the converter in response to external command signals. 
For development purposes, a protocol was included to facilitate the 
modification of many of the constants while the system is operat- 
ing. Software tasks were functionally partitioned between boards in 
a manner that minimizes inter-board communications. 2 tabs., 21 
figs. 




































24326 (EPRI-EL—6289-Vol.1) Advanced current and 
voltage transducers for power distribution systems: Final 
report, Volume 1: Westinghouse study. McShane, J.L.; Col- 
baugh, M.E. (Electric Power Research Inst., Palo Alto, CA 
(USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). Apr 1989. 
190p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The objective of this project was to investigate and evaluate 
techniques to be used in transducers that would functionally replace 
current and voltage transformers in power distribution, and that 
would be more compact and conveniently installed. Specific atten- 
tion was given to advanced technology and exotic physical and 
electrical principles to determine their applicability to advanced 
transducer design. Prototype development of concepts showing 
technical, economic, and commercial feasibility is planned for ? 
follow-on effort. The approach taken was to make a thorough liter- 
ature search, analyze and evaluate sensor techniques, and document 
the results. Information on products and new ideas was obtained 
from companies and individuals. A quantitative evaluation strategy 
was used together with more subjective rating to select preferred 
methods. While many techniques are workable in specific applica- 
tions, optical-sensing and data-transmission methods have unique 
advantages, particularly in terms of high-voltage isolation. Pre- 
ferred techniques involve the use of a magneto-optic transducer for 
current, and a voltage transducer with electro-optic sensing in con- 
junction with a piezoelectric means of isolating the electric field 
from outside influences. This report contains background informa- 
tion, description of approach, data on many techniques, evaluation 
strategy, results, and conclusions. 296 refs., 57 figs., 7 tabs. 
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24327 (EPRI-EL—6289-Vol.2) Advanced current and 
voltage transducers for power distibution systems: Final 
report, Volume 2: McGraw-Edison study. Hettwer, P.F.; 
Dunk, M.P.; Gilker, C. (Electric Power Research Inst., Palo 
Alto, CA (USA); Cooper Industries, Inc., Franksville, WI 
(USA). McGraw-Edison Power Systems Div.). Apr 1989. 
55p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Initial efforts on the project focused on determining the 
state-of-the-art of advanced primary transducers for current and 
voltage sensing. A literature survey and patent search were com- 
pleted along with an identification of noteworthy unpublished re- 
search work specific to advanced current and voltage sensing on 
distribution and transmission systems. A systematic study of the ma- 
terial was conducted and a review of the relevant content of the 
surveys were prepared for EPRI. The project team evaluations lead 
to the conclusions that optical techniques offer the most advan- 
tages, the fewest disadvantages and the greatest potential for devel- 
opment of a useful, lower cost current and voltage sensing system 
for replacement of conventional CT’s and PT’s. In the long run the 
potential application of optical techniques appeared to offer a solu- 
tion, not otherwise possible by other means, to the measurement of 
both current and voltage on distribution equipment such as load tap 
changers, circuit breakers, reclosers and sectionalizers. In the short- 
er term, it was concluded that electro- and magneto-optical con- 
cepts could form the basis for the development of a distribution 
monitoring system for use in SCADA applications, particularly on 
aerial distribution lines. 54 refs., 6 figs. 


24328 (FCC—211-D-516) Technical evaluation for devel- 
oping plywood utility poles. Walser, D.C.; Walser, N.R.; Tar- 
asoff, P.R. (Forintek Canada Corp., Vancouver, BC 
(Canada). Western Forest Products Lab.). 1988. vp. (CE— 
02523). Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, 
Canada H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN. 

This report deals with the feasibility of utilizing laminated 
veneer to produce utility power poles. Eight-foot long octagon and 
round pole sections were manufactured in a special press designed 
especially for this project. The laminated veneer lumber used in 
their construction was tested for strength and treatability. Some of 
the eight-foot octagon sections were finger-jointed at the ends and 
glued into a full-sized 40-foot utility pole to demonstrate the possi- 
bility of fabricating poles from short sections. 1 ref., 25 figs., 23 
tabs. 


24329 (IREQ—131-D-490) Cold-load pickup loading 
guide for oil-immersed distribution transformers. Aubin, J. 
(Institut de Recherche d’Hydro-Quebec, Varennes, PQ 
(Canada)). 1988. vp. (CE—02525). Canadian Electrical As- 
sociation, Research & Development, Suite #500, One West- 
mount Square, Montreal, PQ, Canada H3Z 2P9; $75.00 
NON-MEMBERS; MEMBERS: PRICES UPON RE- 
QUEST, FUNDS CAN. 

The objective of this project was to investigate the thermal 
behaviour of distribution transformers subjected to cold-load pickup 
loading following a power outage. Temperature rise tests were car- 
ried out in a cold chamber on 18 pole-type and pad-mount trans- 
formers. Overloading was simulated up to three times nameplate 
rating at temperatures as low as -40/sup 0/C. The data gathered 
permitted the development of a thermal model representing the 
transient behaviour of this equipment. These results were then gen- 
eralized to produce a loading guide that will allow evaluation of 
maximum hot-spot temperature and loss of life under given cold- 
load pickup conditions. 


24330 (IREQ—ST-178) Effect on suspension clamp 
design on conductor fatigue life. Cloutier, L.; Hardy, C. (In- 
stitut de Recherche d’Hydro-Quebec, Varennes, PQ 
(Canada)). 1988. 49p. (CE—02529). Canadian Electrical As- 
sociation, Research & Development, Suite #500, One West- 
mount Square, Montreal, PQ, Canada H3Z 2P9; $75.00 
NON-MEMBERS; MEMBERS: PRICES UPON RE- 
QUEST, FUNDS CAN. 
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Following a recommendation by the Canadian Electrical As- 
sociation R&D Working Group on Conductor Dynamics, a litera- 
ture survey was made on the effect of clamp design on fatigue en- 
durance capability of overhead transmission line conductors. The 
papers surveyed indicate that proper choice of clamp design param- 
eters may lead to improved fatigue endurance performance. That is 
particularly the case for the inner profile curvatures (longitudinal 
and transverse), the length of the clamp and its flexural stiffness. It 
was also clearly established that materials and lining can affect the 
clamp performance and the concentration of the conductor stresses. 
It is recommended that these aspects of the suspension clamp 
design be the object of a structured research project in order to 
generate data that would lead to an optimized design. 27 refs., 23 
figs., 1 tab. 


24331 (OH/RD—196-D-367) Control of distribution line 
galloping. Interim report. Pon, C.J. (Ontario Hydro Re- 
search Div., Toronto, ON (Canada)). 1988. vp. (CE— 
02531). Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, 
Canada H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN. 

The main objective of this project is to evaluate the per- 
formance of several types of add-on devices to control conductor 
galloping due to effect of ice and wind on distribution lines. To ac- 
complish this objective, a survey of Canadian electrical utilities was 
conducted during 1983 to determine the extent and severity of dis- 
tribution line galloping across Canada. Based on the results of this 
survey, field test sites were established mainly in 1983 and 1984 in 
most provinces. Observer crews from the local utilties were as- 
signed and trained to take systematic records of any galloping at 
their respective sites. The results of the project to the end of 1987 
show that some of the devices offer significant promise of control- 
ling galloping but require more data to be conclusive. Subsequently 
the project has been extended another two years to the end of 1989. 
Most of these devices are convenient to install and lack significant 
side effects. The cost of the devices and of manpower for installing 
them can be justified for lines feeding key customers which suffer 
annual outages. 20 refs, 30 figs., 23 tabs. 


24332 (OH/RD—306-U-415) Effects of thermal envelope 
upgrading on residential wiring. Braun, J.M. (Ontario Hydro 
Research Div., Toronto, ON (Canada)). 1988. vp. (CE— 
02528). Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, 
Canada H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN. 

The effects of increasing levels of thermal insulation on the 
life, safety and reliability of electrical wiring used in older dweii- 
ings were assessed. Simulated ceiling sections were assembled to 
determine temperature rises experienced by the older 60/sup 0/C 
rated NMD-1 and NMD-3 as well as 90/sup 0/C NMD-7 connect- 
ed to flush mounted light fixtures and insulated with cellulose, fi- 
berglass and polyurethane foam insulation. Under the highest levels 
of thermal insulation investigated (RSI 7.0), temperatures vastly in 
excess of the cable rating were encountered for NMD-1 and NMD- 
3, particularly within the light fixture, even without exceeding the 
allowable cable ampacity. Infrared thermography was used with 
success to determine temperature profiles along the cable runs. The 
aging characteristics of NMD-3 and NMD-7 were determined by 
accelerated oven aging, highlighting the brief life (about 4 years) at 
rated temperatures. A model was developed to combine the actual 
field temperature computed from circuit loading and the wire aging 
characteristics to derive probable service life of the wiring system. 
19 refs., 34 figs., 14 tabs. 


24333 Survivability considerations in the design of space 
power systems. Bennett, G.L. (Office of Special Applica- 
tions, U.S. Dept. of Energy, Washington, DC (US)). pp 
169-176 of Proceedings of the 23rd intersociety energy con- 
version engineering conference. Goswami, D.Y. New York, 
NY; American Society of Mechanical Engineers (1988). 
(CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889159. 
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Mission requirements for planned NASA and DOD space- 
craft often include designing for survivability. The threats to the 
survivability of a spacecraft can be either manmade (e.g., ASATs, 
space debris) or natural (e.g., radiation belts, micrometeoroids). An 
overview of the principal kinds of manmade threats and the impli- 
cations on the design of space power systems are discussed. In gen- 
eral, it is concluded that for survivability space power systems 
should be compact with high thermodynamic conversion efficien- 
cies and appropriate intrinsic hardness. 
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24334 (CONF-890522—1) Miulti-sensor integration for 
autonomous robots in nuclear power plants. Mann, R.C.; 
Jones, J.P.; Beckerman, M.; Glover, C.W.; Farkas, L.; 
Bilbro, G.L.; Snyder, W. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400. 13p. (CESAR— 
88/57). NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. 
Order Number DE88017363/JAW. 

From International conference on robotics and automation; 
Scottsdale, AZ, USA (14 May 1989). 

As part of a concerted R&D program in advanced robotics 
for hazardous environments, scientists and engineers at the Oak 
Ridge National Laboratory (ORNL) are performing research in the 
areas of systems integration, range-sensor-based 3-D world model- 
ing, and multi-sensor integration. This program features a unique 
teaming arrangement that involves the universities of Florida, 
Michigan, Tennessee, and Texas; Odetics Corporation; and ORNL. 
This paper summarizes work directed at integrating information ex- 
tracted from data collected with range sensors and CCD cameras 
on-board a mobile robot, in order to produce reliable descriptions 
of the robot’s environment. Specifically, the paper describes the in- 
tegration of two-dimensional vision and sonar range information, 
and an approach to integrate registered luminance and laser range 
images. All operations are carried out on-board the mobile robot 
using a 16-processor hypercube computer. 14 refs., 4 figs. 


24335 (NUREG—0020-Vol.13-No.3) Licensed operating 
reactors: Status summary report, data as of 02-28-89. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Information Resources Management). Mar 1989. 494p. 
NTIS, PC A21/MF ACi - GPO - OSTI. Order Number 
TI89009561/JAW. 

The US Nuclear Regulatory Commission’s monthly Li- 
censed Operating Reactor Status Summary Report provides data on 
the operation of nuclear units as timely and accurately as possible. 
This report is divided into three sections: the first contains monthly 
highlights and statistics for commercial operating units, and errata 
from previously reported data; the second is a compilation of de- 
tailed information on each unit, provided by NRC Regional Of- 
fices, IE Headquarters and the Utilities; and the third section is an 
appendix for miscellaneous information such as spent fuel storage 
capability, reactor years of experience and non-power reactors in 
the United States. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 24145, 24346, 24357, 24363, 24370, 24371, 
24372, 24373, 24374, 24376, 24389 


24336 (NUREG/CR—4082-Vol.7) Degraded piping pro- 
gram: Phase II: Seventh program report: October 1987--Janu- 
ary 1989. Wiikowski, G.M.; Guerreri, D.; Jones, D.; 
Kramer, G.; Landow, M.; Marschall, C.W.; Olson, R.; Ro- 
senfield, M.; Scott, P.; Vieth, P. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; Bat- 
telle Columbus Div., OH (USA)). Mar 1989. 121p. (BMI— 
2120-Vol.7). NTIS, PC A06/MF AO1 - GPO - OSTI. Order 
Number T1I89009767/JAW. 

Presented herein is the last progress report of the US Nucle- 
ar Regulatory Commission’s Degraded Piping Program--Phase II. 
This report gives details of the pipe fracture experiments conducted 
during the last year of the program. The program started in March 
1984 and ended in January 1989. The intent of this program is to 
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experimentally validate and enhance available analytical methods 
for evaluating the mechanical behavior of nuclear power plant 
piping containing circumferentially oriented defects. Sixty-one pipe 
experiments have been conducted. These and approximately fifty 
additional pipe experiments from other programs have been ana- 
lyzed. The final report of this program is being published concur- 
rently as Volume 8. That report summarizes the technical efforts 
during the course of this program, discusses the significance of 
these results to LBB fracture analyses and in-service flaw accept- 
ance criteria, and describes future needs for piping integrity re- 
search. This report gives more details of pipe fracture experiments 
conducted during the last year. 15 refs., 44 figs., 20 tabs. 


24337 (NUREG/CR—4082-Vol.8) Degraded piping pro- 
gram -- Phase II: Summary of technical results and their sig- 
nificance to leak-before-break and in-service flaw acceptance 
criteria, March 1984--January 1989. Wilkowski, G.M.; 
Ahmad, J.; Barnes, C.R.; Brust, F.; Ghadiali, N.; Guerrieri, 
D.; Jones, D.; Kramer, G.; Landow, M.; Marschall, C.W. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering; Battelle Columbus Div., OH (USA)). 
Mar 1989. 125p. (BMI—2120-Vol.8). NTIS, PC A06/MF 
AOl1 - GPO - OSTI. Order Number T189009768/JAW. 

The intent of this program is to experimentally validate and 
enhance available analytical methods for evaluating the mechanical 
behavior of nuclear power plant piping containing circumferentially 
oriented defects. This document describes the results of the ap- 
proach taken by Battelle to provide state-of-the-art analysis meth- 
ods to predict the behavior of degraded piping operating at LWR 
conditions. Section 1 gives a summary of the scope of the program. 
Section 2 of this report summarizes the technical efforts during the 
course of this program, discusses the material characterization ef- 
forts and describes the full-scale pipe fracture experiments and frac- 
ture mechanical analyses conducted. Section 3 discusses the signifi- 
cance of results to LBB and in-service flaw acceptance criteria, and 
examines the potential impact of characterization evaluations and 
unusual fracture modes observed in nuclear piping materials on 
evaluation procedures. Section 4 summarizes implications of the 
program findings and indicates areas for future study in the area of 
piping integrity research. 44 refs., 37 figs., 8 tabs. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 24144, 24221, 24336, 24337, 24346, 24348, 
24349, 24357, 24363, 24370, 24373, 24375, 24376, 24379, 24380, 24382, 24383, 
24384, 24385, 24388, 24389, 24391, 25536 


24338 (CONF-881202—1) An experimental study of two- 
phase natural circulation in an adiabatic flow loop. Tan, M.J.; 
Lambert, G.A.; Ishii, Mamoru. (Argonne National Lab., IL 
(USA)). 1988. Contract W-31109-ENG-38. 30p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009850/JAW. 

From 5. Miami international symposium on multi-phase 
transport and particulate phenomena; Miami Beach, FL, USA (12 
Dec 1988). 

An experimental investigation was conducted to study the 
two-phase flow aspect of the phenomena of interruption and re- 
sumption of natural circulation, two-phase flow patterns and pat- 
tern transitions in the hot legs of B and W light water reactor sys- 
tems. The test facility was a scaled adiabatic loop designed in ac- 
cordance with the scaling criteria developed by Kocamustafaogul- 
lari and Ishii. The diameter and the height of the hot leg were 10 
cm and 5.5 m, respectively; the working fluid pair was nitrogen- 
water. The effects of the thermal center in the steam generators, 
friction loss in the cold leg, and configuration of the inlet to the hot 
leg on the flow conditions in the hot leg were investigated by vary- 
ing the water level in a gas separator, controlling the size of open- 
ing of a friction loss control valve, and using two inlet geometries. 
Methods for estimating the distribution parameter and the average 
drift velocity are proposed so that they may be used in the applica- 
tion of one-dimensional drift-flux model to the analysis of the inter- 
ruption and resumption of natural circulation in a similar geometry. 
7 refs., 17 figs., 4 tabs. 
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24339 (KFKI—1988-61/G) 7.4% cold leg break simula- 
tion on the PMK test facility with operation of the connec- 
tion line between hot and cold legs. Toth, I.; Csom, V.; 
Ezsoel, Gy.; Takacs, A. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics). 
Nov 1988. 53p. (In Hungarian). NTIS (US Sales Only), PC 
A04/MF AO1 - OSTI; INIS. Order Number DE89610854/ 
JAW. 

The effect of proposed connection line between the hot and 
cold legs in the Paks NPP is reported. The experiment performed 
with the connection line in operation at the PMK integral type test 
facility is described in detail, and results are compared to equivalent 
tests carried out without the connection line. No positive effect of 
backfitting the plant with the connection line could be proved by 
the tests. (author) 8 refs.; 40 figs. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 24451 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 24357 
2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 24355, 24358, 24389, 24393, 24394, 24395, 
24677 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 24134, 25012 


24340 (WHC-SA—0018) Charpy impact test results for 
unirradiated tantalum, tungsten and molybdenum alloys. 
Gelles, D.S.; Cannon, N.S.; Hu, W.L.; Hack, J. (Westing- 
house Hanford Co., Richland, WA (USA)). Dec 1987. Con- 
tract AC06-87RL10930;W-7405-ENG-36. 19p. (CONF- 
880122—21). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010104/JAW. 

From 5. symposium on space nuclear power systems; Albu- 
querque, NM, USA (11 Jan 1988). 

Charpy impact tests have been performed on 1/2 sized CVN 
specimens of T-111, a tantalum based alloy, and two experimental 
alloys with rhenium additions for improved low temperature ductil- 
ity, W-26Re and Mo-13Re. The tantalum alloy was found to have a 
ductile to brittle transition below {minus}175{degree}C whereas 
the rhenium containing alloys both had a DBTT above 
250{degree}C. The high DBTT found for rhenium containing 
alloys appears to be an inherent property of the alloy class. 9 refs., 
8 figs., 2 tabs. 


24341 The dynamic isotope power system technology pro- 
gram, Bennett, G.L.; Janzen, J.A.; Lombardo, J.J.; Mehner, 
A.S. (Office of Special Applications, U.S. Dept. of Energy, 
Washington, DC (US)). pp 131-136 of Proceedings of the 
23rd intersociety energy conversion engineering conference. 
Goswami, D.Y. New York, NY; American Society of Me- 
chanical Engineers (1988). (CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889075. 

The Dynamic Isotope Power System (DIPS) technology 
program is being conducted under joint DOE/DoD sponsorship to 
develop the DIPS as a viable enabling techno!ogy that can provide 
a reliable source of electrical power for a wide range of spacecraft. 
The DIPS technology program includes an assessment of the two 
candidate conversion cycles - Closed Brayton Cycle and Organic 
Rankine Cycle - leading to the design and manufacture of an Engi- 
neering Unit and a Qualification Unit. These units will be placed on 
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life test to demonstrate the potential long-life reliability of 7 to 10 
years. Based on the existing technology database and the planned 
DIPS technology program, the conclusion is reached that the 
DIPS can be developed by the early 1990s to meet ongoing space 
mission performance requirements in the range of 1 to 15 kWe. 


24342 Proposed principles on the use of nuclear power 
sources in space. Bennett, G.L. (Office of Special Applica- 
tions, U.S. Dept. of Energy, Washington, DC (US)). pp 23- 
28 of Proceedings of the 23rd intersociety energy conver- 
sion engineering conference. Goswami, D.Y. New York, 
NY; American Society of Mechanical Engineers (1988). 
(CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889027. 

Since the 1978 reentry of the Soviet satellite Cosmos 954, 
the United Nations has been discussing the use of nuclear power 
sources in outer space. Most of these deliberations have taken place 
in the U.N. Committee on the Peaceful Uses of Outer Space, its 
two subcommittees (Scientific and Technical Subcommittee and 
Legal Subcommittee) and their associated working groups. This 
paper focuses on the technical agreements reached by the Working 
Group on the Use of Nuclear Power Sources in Outer Space 
(WGNPS), the legal principles agreed to by the Legal Subcommit- 
tee, and relevant treaties on the use of outer space and the use of 
nuclear power. To date the conclusion reached by the WGNPS in 
its 1981 report represents a succinct statement of U.N. consensus 
and of the U.S. position: The Working Group reaffirmed its previ- 
ous conclusion that nuclear power sources can be used safely in 
outer space, provided that all necessary safety precautions are met. 


24343 Systems aspects of a space nuclear reactor power 
system. Jaffe, L.; Fujita, T.; Beatty, R.; Bhandari, P.; Chow, 
E.; Deininger, W.; Ewell, R:; Grossman, M.; Kia, T.; Nes- 
mith, B. (Jet Propulsion Lab., California Institute of Tech- 
nology, Pasadena, CA (US)). pp 255-262 of Proceedings of 
the 23rd intersociety energy conversion engineering confer- 
ence. Goswami, D.Y. New York, NY; American Society of 
Mechanical Engineers (1988). (CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889318. 

Selected systems aspects of a 300 kW nuclear reactor power 
system for spacecraft have been studied. The approach included ex- 
amination of two candidate missions and their associated spacecraft, 
and a number of special topics dealing with the power system 
design and operation. The missions considered were a reusable or- 
bital transfer vehicle and a space-based radar. The special topics in- 
cluded: Power system configuration and scaling, launch vehicle in- 
tegration, operating altitude, orbital storage, start-up, thawing, con- 
trol, load foilowing, procedures in case of malfunction, restart, 
thermal and nuclear radiation to other portions of the spacecraft, 
thermal stresses between subsystems, boom and cable designs, vi- 
bration modes, attitude control, reliability, and survivability. 
Among the findings are that the stowed length of the power system 
is important to mission design and that orbital storage for months to 
years may be needed for missions involving orbital assembly. 
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REFER ALSO TO CITATION(S) 24369 


24344 (NUREG—0540-Vol.2-No.1) Title list of docu- 
ments made publicly available: January 1--31, 1989. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Freedom of Information and Publications Services). Mar 
1989. 409p. NTIS, PC A18 - GPO - OSTI. Order Number 
TI89009770/JAW. 

This monthly publication contains descriptions of the infor- 
mation received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed materi- 
al associated with civilian nuclear power plants and other uses of 
radioactive materials and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. As 
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used here, docketed does not refer to Court dockets; it refers to the 
system by which NRC maintains its regulatory records. This series 
of documents is indexed by a Personal Author Index, a Corporate 
Source Index, and a Report Number Index. The docketed informa- 
tion contained in the Title List includes the information formerly 
issued through the Department of Energy publication Power Reac- 
tor Docket Information, last published in January 1979. Microfiche 
of the docketed information listed in the Title List is available for 
sale on a subscription basis from the National Technical Informa- 
tion Service (NTIS). 


24345 (NUREG—0750-Vol.29-No.1) Nuclear regulatory 
commission issuances. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Freedom of Information 
and Publications Services). Jan 1989. 92p. NTIS, PC A05/ 
MF AOI - GPO - OSTI. Order Number T189009073/JAW. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


24346 (NUREG/CR—2000-Vol.8-No.2) Licensee event 
report (LER) compilation: For month of February 1989. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office for Analysis and Evaluation of Operational Data; 
Oak Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840R21400. 164p. (ORNL/NSIC—200-Vol.8-No.2). 
NTIS, PC A08/MF AOl1 - GPO - OSTI. Order Number 
TI89009755/JAW. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for Preparation of Data Entry Sheets for Licensee Event Re- 
ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73---Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report System---Description of Sys- 
tems and Guidelines for Reporting, provides supporting guidance 
and information on the revised LER rule. 
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24347 (DOE/RL—89-01) Hanford Site Strategic Facili- 
ties Plan: Site planning. (Westinghouse Hanford Co., Rich- 
land, WA (USA)). Mar 1989. Contract AC06-87RL10930. 
405p. NTIS, PC A18/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89009928/JAW. 

This plan revises the Hanford Site Strategic Facilities Plan 
submitted by Westinghouse Hanford Company in 1988. It separates 
the Hanford Site facilities into two categories: "strategically re- 
quired” facilities and marginal” facilities. It provides a comparison 
of future facility requirements against existing capacities and pro- 
posed projects to eliminate or consolidate marginal facilities (i.e., 
those facilities that are not fully utilized or are no longer required 
to accomplish programmatic missions). The objective is to enhance 
the operating efficiency of the Hanford Site by maximizing facility 
use and minimizing unnecessary facility operating and maintenance 
costs. 11 refs. 


24348 (EGG-EAST—8313) A review of the Kansas rate 
regulation process for the Wolf Creek Generating Station. 
Anderson, B.S. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Nov 1988. Contract AC07-761D01570. 76p. NTIS, PC A05/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009744/JAW. 
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This report consolidates the results of hearings on cost re- 
covery rate changes that were requested by the co-owners (Kansas 
Gas and Electric Company, Kansas City Power and Light Compa- 
ny, and the Kansas Electric Power Cooperative, Inc.) of the Wolf 
Creek Generating Station. The hearing summaries were reviewed 
to provide the US Nuclear Regulatory Commission's Office for 
Analysis and Evaluation of Operational Data with factual docu- 
mentation for interpretation, analysis, and consideration of potential 
safety problems resulting from the state rate case decisions. Overall, 
no decisions were found in the hearing summaries that directly af- 
fected the funding for safety related areas. 


24349 (EGG-EAST—8315) A review of the Missouri rate 
regulation process for the Wolf Creek Generating Station. 
Anderson, B.S. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Nov 1988. Contract AC07-761D01570. 106p. NTIS, PC 
A06/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009745/JAW. 

This report consolidates the results of the hearing on a cost 
recovery rate change requested by the Kansas City Power and 
Light Company to account for the Wolf Creek Generating Station 
coming on-line. The hearing proceedings were reviewed to provide 
the US Nuclear Regulatory Commission's Office for Analysis and 
Evaluation of Operational Data with factual documentation for in- 
terpretation, analysis, and consideration of potential safety problems 
resulting from the state rate case decisions. Overall, no decisions 
were found in the hearing summaries that directly affected the 
funding for safety related areas. 
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24350 (EGG-M—88353) INEL experience with damped 
DSA algorithms. Parsons, D.K. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1989. Contract AC07-76I1D01570. 12p. 
(CONF-890408—13). NTIS, PC A03/MF A0Ol1 - OSTIT; 1; 
GPO Dep. Order Number DE89009761/JAW. 

From Advances in nuclear engineering computation and ra- 
diation shielding; Santa Fe, NM, USA (9 Apr 1989). 

User experience with a relatively unknown variation of dif- 
fusion synthetic acceleration (DSA) known as damped DSA is re- 
ported. Damped DSA may be thought of as under-relaxed DSA. 
As such it is not as efficient as conventional DSA on finely meshed 
problems. However, damped DSA is found to be very useful in re- 
alistic multi-dimensional problems for which conventional DSA 
schemes are limited by negative flux fix-up. This is illustrated by 
two “real-world” applications encountered at the Idaho National 
Engineering Laboratory (INEL) during shielding analysis of two 
reactor systems for Boron Neutron Capture Therapy (BNCT). It 
appears that the primary application of damped DSA algorithms 
would be deep penetration and other difficult discrete ordinates cal- 
culations. 19 refs., 4 tabs. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 24339, 24655 


24351 (BNL-NUREG—42278) Relay studies: Existing 
data, current testing and cabinet amplification. Bandyopad- 
hyay, K.; Hofmayer, C.; Kassir, M.; Pepper, S. (Brookhaven 
National Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016. 14p. (CONF-8810155—46). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009520/JAW. 

From 16. water reactor safety information meeting; Gaithers- 
burg, MD, USA (24 Oct 1988). 

The seismic fragility of most electrical equipment is gov- 
erned by the malfunction of relays. This paper discusses the com- 
bined study being performed at BNL by evaluating existing fragili- 
ty test data, conducting a new relay test program and estimating 
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the cabinet amplification at relay locations. Existing test data for 
relays have been collected and evaluated at BNL. The data base 
consists of results from a wide variety of test programs - single fre- 
quency, single axis, multifrequency, multiaxis tests. For most relays, 
the non-operating condition controls the chatter fragility limit. In 
order to characterize the effect of various parameters on the relay 
seismic capacity, a test program has been initiated at BNL. Selected 
test specimens will be tested to determine the influence of frequen- 
cy of vibration, direction of motion, adjustments of relay parts, 
among others, on the relay capacities. The amplification study in- 
volves computing dynamic amplification factors at various device 
locations in motor control centers and switchgear cabinets. Fragili- 
ty and high level qualification data have been used for this purpose. 
This paper includes a summary of the amplification results. 4 refs., 
6 figs., 1 tab. 


24352 (CONF-890555—5) Modular high-temperature gas- 
cooled reactor simulation using parallel processors. Ball, S.J.; 
Conklin, J.C. (Oak Ridge National Lab., TN (USA)). 1989. 
Contract AC05-840R21400. 8p. NTIS, PC A02/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89008915/JAW. 

From 7. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (15 May 1989). 

The MHPP (Modular HTGR Parallel Processor) code has 
been developed to simulate modular high-temperature gas-cooled 
reactor (MHTGR) transients and accidents. MHPP incorporates a 
very detailed model for predicting the dynamics of the reactor 
core, vessel, and cooling systems over a wide variety of scenarios 
ranging from expected transients to very-low-probability severe ac- 
cidents. The simulation routines, which had originally been devel- 
oped entirely as serial code, were readily adapted to parallel proc- 
essing Fortran. The resulting parallelized simulation speed was en- 
hanced significantly. Workstation interfaces are being developed to 
provide for user (operator’’) interaction. The benefits realized by 
adapting previous MHTGR codes to run on a parallel processor 
are discussed, along with results of typical accident analyses. 3 
refs., 3 figs. 


24353 (CONF-8612174—2-Vugraphs) Pressure Vessel 
Research Users’ Facility. Pugh, C.E. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 10p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89008624/JAW. 

From Vessel integrity review group meeting; Oak Ridge, 
TN, USA (2 Dec 1986). 

The Pressure Vessel Technology Section at ORNL has an 
initiative under way in concert with the NRC to establish a Pres- 
sure Vessel Research Users’ Facility (PWRUF) before the end of 
FY 1989. The facility is to be centered around a complete full-scale 
pressurized-water reactor (PWR) pressure vessel and will provide 
unique research and development (R&D) opportunities for a 
number of research organizations. It is anticipated that the NRC 
will use this facility to supplement its vessel integrity research pro- 
gram by conducting studies in several technical areas. 5 figs. 


24354 (SAND—88-1583C) Stress analysis of the liner and 
liner anchorage system near penetrations in a reinforced con- 
crete reactor containment. Weatherby, J.R. (Sandia National 
Labs., Albuquerque, NM (USA)). 1989. Contract AC04- 
76DP00789. lip. (CONF-890561—1). NTIS, PC A03/MF 
A0Ol - OSTI; 1; GPO Dep. Order Number T1I89003141/ 
JAW. 

From American Society of Civil Engineers (ASCE) struc- 
tures conference; San Francisco, CA, USA (1 May 1989). 

An overpressurization experiment was conducted on a scale- 
model of a reinforced concrete containment building. The test was 
terminated when tears formed in the steel liner. Virtually all leak- 
age occurred through a large tear that propagated along the edge 
of a thickened insert plate that surrounded a piping penetration. 
This paper describes the results of a post-test finite element analysis 
of this region. Results of the analysis indicate that the large tear ini- 
tiated due to high strains produced by a stud anchor. The results of 
the analysis also suggest that a relatively simple analytical tech- 
nique can be used to estimate the pressure at which tears will initi- 
ate near penetrations in lined containment structures. 5 refs., 8 figs., 
1 tab. 
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REFER ALSO TO CITATION(S) 25003, 25046 


24355 (CONF-890555—7) Supervisory, hierarchical con- 
trol for a multimodular ALMR. Otaduy, P.J.; Brittain, C.R.; 
Rovere, L.A. (Oak Ridge National Lab., TN (USA)). 1989. 
Contract AC05-84OR21400. 13p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89008925/JAW. 

From 7. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (15 May 1989). 

This paper describes the directions and present status of re- 
search in supervisory control for multimodular nuclear plants at 
ORNL as part of DOE's advanced controls program ACTO. The 
hierarchical supervisory structure envisioned for a PRISM-like su- 
pervisor closest to the process actuators and how it has actually 
been implemented for demonstration in a network of CPU's is pre- 
sented next. Two demonstrations of supervisory control with an 
expert system are also described, one for control of a plant with a 
single reactor and turbine, the other for control of a plant with 
three reactors and one turbine. An appendix contains the mathemat- 
ical basis for the novel approach to large scale system decomposi- 
tion we have used in the demonstrations of supervisory distributed 
control of the single reactor plant. 6 refs., 5 figs. 


24356 (CONF-890555—8) Operator role definition and 
human system integration. Knee, H.E.; Schryver, J.C. (Oak 
Ridge National Lab., TN (USA)). 1989. Contract AC05- 
840R21400. 21p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009621/JAW. 

From 7. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (15 May 1989). 

This paper discusses operator role definition and human- 
system integration from a perspective of systems engineering and 
allocation of functions. Current and traditional allocation of tasks/ 
functions can no longer be applied to systems that are significantly 
more sophisticated and dynamic than current system designs. For 
such advanced and automated designs, explicit attention must be 
given to the role of the operator in order to facilitate efficient 
system performance. Furthermore, such systems will include intelli- 
gent automated systems which will support the cognitive activities 
of the operator. If such systems share responsibility and control 
with the human operator, these computer-based assistants/associates 
should be viewed as intelligent team members. As such, factors 
such as trust, intentions, and expectancies, among team members 
must be considered by the systems designer. Such design consider- 
ations are discussed in this paper. This paper also discusses the area 
of dynamic allocation of functions, and the need for models of the 
human operator in support of machine forecast of human perform- 
ance. The Integrated Reactor Operator/System (INTEROPS) 
model is discussed as an example of a cognitive model capable of 
functioning beyond a rule-based behavioral structure. 27 refs., 2 
figs., 4 tabs. 


24357 (CONF-890555—9) Human factors aspects of ad- 
vanced instrumentation in the nuclear industry. Carter, R.J. 
(Oak Ridge National Lab., TN (USA)). 1989. Contract 
AC05-840R21400. 13p. NTIS, PC A03/MF A0O1 - OSTT; 1; 
GPO Dep. Order Number DE89009627/JAW. 

From 7. power plant dynamics, control and testing symposi- 
um; Knoxvilie, TN, USA (15 May 1989). 

An important consideration in regards to the use of ad- 
vanced instrumentation in the nuclear industry is the interface be- 
tween the instrumentation system and the human. A survey, orient- 
ed towards identifying the human factors aspects of digital instru- 
mentation, was conducted at a number of United States (US) and 
Canadian nuclear vendors and utilities. Human factors issues, sub- 
sumed under the categories of computer-generated displays, con- 
trols, organizational support, training, and related topics were iden- 
tified. 20 refs., 2 tabs. 
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24358 (EGG-M—88320) Tightly coupled transient analy- 
sis of EBR-II: An INEL [Idaho National Engineering Labo- 
ratory] Engineering Simulation Center Project. Makowitz, 
H.; Barber, D.G.; Dean, E.M.; Dixon, B.; Doster, J.M.; 
Haney, L.; Larson, H.A.; Lehto, W.K.; Ragheb, M.; Sack- 
ett, J.I. (EG and G Idaho, Inc., Idaho Falls (USA)). [1989]. 
Contract AC07-76I1D01570. 12p. (CONF-890408—12). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009765/JAW. 

From Advances in nuclear engineering computation and ra- 
diation shielding; Santa Fe, NM, USA (9 Apr 1989). 

A "Tightly Coupled” transient analysis system for the Ex- 
perimental Breeder Reactor-II (FBR-II) is presently under develop- 
ment. The system consists of a faster-than-real-time high fidelity re- 
actor simulation, advanced graphics displays, expert system cou- 
pling, and real-time data coupling via the EBR-II data acquisition 
system to and from the plant and the control system. The first gen- 
eration software has been developed and tested. Various subsystem 
couplings and the total system integration have been checked out. 
A "Lightly Coupled” EBR-II reactor startup was conducted in 
August of 1988 as a demonstration of the system. This system 
should enhance the diagnostic and prognostic capability of EBR-II 
in the near term and provide automatic control during startup and 
power maneuvering in the future, as well as serve as a testbed for 
new control system development for advanced reactors. 8 refs., 7 
figs., 1 tab. 


24359 (KAERI/RR—616/87) Microprocessor-based nu- 
clear safety information system. Lee, Jong Min; Park, Suk 
Jun; Ham, Chang Shik; Kim, Jung Taek; Hwang, In Ku; 
Kim, Jung Soo; Park, Won Nam; Kim, Chang Hwoi; Na, 
Nam Joo; Lee, Dong Young. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 18lp. (In Korean). NTIS (US Sales 
Only), PC AO9/MF AO1 - OSTI; INIS. Order Number 
DE88705878/JAW. 

The objective of this study is to develop an integrated infor- 
mation system for safety monitoring and diagnostic function during 
nuclear power plant operation. To this end, microprocessor-based 
data acquisition system (DAS), fiber optic communication system, 
and core subcooling margin monitoring system (CSMS) for moni- 
toring reactor core trends are designed, made and evaluated in lab- 
oratory scale. The information system designed has shown adequate 
performance in the results of test and operation. This advanced 
technologies will contribute to enhancing the reliability and the di- 
agnostic function of nuclear power plants. 


24360 Digital, remote control system for a 2-mW re- 
search reactor. Battle, R.E.; Corbett, G.K. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN (US)). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; 36: No. 1, 1265-1269(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A fault-tolerant programmable logic controller (PLC) and 
operator workstations have been programmed to replace the hard- 
wired relay control system in the 2-MW Bulk Shielding Reactor 
(BSR) at Oak Ridge National Laboratory. In addition to the PLC 
and remote and local operator workstations, auxiliary systems for 
remote operation include a video system, an intercom system, and a 
fiber optic communication system. The remote control station, lo- 
cated at the High Flux Isotope Reactor 2.5 km from the BSR, has 
the capability of reactor startup and power control. The system 
was designed with reliability anf fail-safe features as important con- 
siderations. 


24361 Functional relationship-based alarm processing 
system. Corsberg, D.R. (to Dept. of Energy). US Patent 
Application 7-184,927. 22 Apr 1988. 48p. Contract ACO07- 
761D01570. DE89009608 NTIS, PC A03/MF AO1 - OSTIT; 
1; GPO Dep. Order Number DE89009608/JAW. 

A functional relationship-based alarm processing system and 
method analyzes each alarm as it is activated and determines its rel- 
ative importance with other currently activated alarms and signals 
in accordance with the functional relationships that the newly acti- 
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vated alarm has with other currently activated alarms. Once the ini- 
tial level of importance of the alarm has been determined, that 
alarm is again evaluated if another related alarm is activated or de- 
activated. Thus, each alarm’s importance is continuously updated as 
the state of the process changes during a scenario. Four hierarchi- 
cal relationships are defined by this alarm filtering methodology: (1) 
level precursor (usually occurs when there are two alarm settings 
on the same parameter); (2) direct precursor (based on causal fac- 
tors between two alarms); (3) required action (system response or 
action expected within a specified time following activation of an 
alarm or combination of alarms and process signals); and (4) block- 
ing condition (alarms that are normally expected and are not con- 
sidered important). The alarm processing system and method is sen- 
sitive to the dynamic nature of the process being monitored and is 
capable of changing the relative importance of each alarm as neces- 
sary. 12 figs. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 24222 


24362 (DOE/SR/10749—T3) Late Archaic-Late Wood- 
land adaptive stability and change in the Steel Creek water- 
shed, South Carolina: Final report of the L-Lake prehistoric 
investigations. Brooks, M.J.; Hanson, G.T. (South Carolina 
Univ., Columbia (USA). Inst. of Archaeology and Anthro- 
pology). 1989. Contract AC09-81SR10749. 241p. NTIS, PC 
All/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009776/JAW. 

This report documents the research conducted in conjunc- 
tion with the excavation of four prehistoric archaeological sites 
(38BR259, 38BR495, 38BR527 and 38BR528) on the Upper Coastal 
Plain of the South Atlantic Slope in South Carolina. These pre- 
dominantly Woodland period sites are located on the United States 
Department of Energy's Savannah River Plant (SRP) in the L- 
Lake area of the Steel Creek watershed. The L-Lake area was sur- 
veyed during four different phases of research conducted by the 
South Carolina Institute of Archaeology and Anthropology. The 
second survey of the area was part of a 40% sample of the SRP, 
stratified by watersheds. This on-going, multi-year survey, complet- 
ed in 1986, was implemented in order to inventory and assess the 
cultural resources contained in the SRP and to provide the SRP 
with a culture resource synthesis and management plan. The inten- 
sive survey of Steel Creek was conducted during 1981 and 1982. 
However, because portions of the L-Lake area were not included in 
the sample, no sites pertinent to this report were located. The third 
survey, which culminated in the present research effort, resulted 
from a project that began in 1980 when the Department of Energy 
initiated the reactivation of the L Reactor. The reactivation plan 
prescribed an increased discharge of thermal water. Consequently, 
in 1980 the Savannah River Archaeological Research Program 
(SRARP) was contracted to conduct an intensive archaeological 
survey of the Steel Creek terrace edge and bottomland as an initial 
step geared toward the mitigation of the effects of thermal water 
discharge on archaeological sites that would result from the restart 
of the L-Area Reactor. 204 refs. 


24363 (EGG-M—39287) The influence of chemistry on 
severe accident phenomena in integral tests. Hobbins, R.R.; 
Osetek, D.J.; Petti, D.A.; Hagrman, D.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1988. Contract AC07-761D01570. 
19p. (CONF-8806143—9). NTIS, PC A03/MF A0O1 - OSTI; 
1; GPO Dep. Order Number DE89009725/JAW. 

From 2. nuclear reactor severe accident chemistry symposi- 
um; Toronto, Canada (5 Jun 1988). 

The influence of chemistry on in-vessel severe accident phe- 
nomena in integral effects in-pile tests is reviewed. In-vessel severe 
accident chemistry involves high temperature interactions between 
the materials used in the tests; namely, fuel rods, control materials, 
spacer grids, and steam. The influence of chemistry on the release 
and transport of fission products has been found to be strongly de- 
pendent on core melt progression phenomena such as fuel liquefac- 
tion, control rod failure, and molten debris relocation. The extent 
of fuel irradiation, the presence of control materials and spacer 
grids, and the amount of steam available are important factors in 
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determining the chemistry of the tests. Much has been learned 
about the influence of chemistry under PWR accident conditions, 
but additional information is needed on chemical interactions be- 
tween fission product vapors and aerosols and on the influence of 
chemistry under BWR accident conditions 37 refs., 2 tabs. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 24350, 24353, 24360 


24364 (CONF-880613—30) Effects of 50{degree}C sur- 
veillance and test reactor irradiations on ferritic pressure 
vessel steel embrittlement. Nanstad, R.K.; Iskander, S.K.; 
Rowcliffe, A.F.; Corwin, W.R.; Odette, G.R. (Oak Ridge 
National Lab., TN (USA)). 1988. Contract AC05- 
840R21400. 57p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010370/JAW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

The results of surveillance tests on the High-Flux Isotope 
Reactor (HFIR) pressure vessel at the Oak Ridge National Labora- 
tory revealed that a greater than expected embrittlement had taken 
place after about 17.5 effective full-power years of operation and an 
operational assessment program was undertaken to fully evaluate 
the vessel condition and recommend conditions under which oper- 
ation could be resumed. A research program was undertaken that 
included irradiating specimens in the Oak Ridge Research Reactor. 
Specimens of the A212 grade B vessel shell material were included, 
along with specimens from a nozzle qualification weld and a sub- 
merged-arc weld fabricated at ORNL to reproduce the vessel seam 
weld. The results of the surveillance program and the materials re- 
search program performed in support of the evaluation of the 
HFIR pressure vessel are presented and show the welds to be more 
radiation resistant than the A212B. Results of irradiated tensile and 
annealing experiments are described as well as a discussion of 
mechanisms which may be responsible for enhanced hardening at 
low damage rates. 20 refs., 22 figs., 5 tabs. 


24365 (ORNL/TM—11086) Oak Ridge Research Reac- 
tor shutdown maintenance and surveillance quarterly report, 
October, November, and December 1988. Coleman, G.H.; 
Laughlin, D.L. (Oak Ridge National Lab., TN (USA)). Mar 
1989. Contract AC05-840R21400. 20p. NTIS, PC A03/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89008981/ 
JAW. 

The ORR was not operated during October, November, and 
December of 1988. Maintenance activities, both mechanical and in- 
strument, were essentially routine in nature. Details of fuel usage 
and inventory are discussed. Reactor downtime totaled 2209 hours. 
A summary of the shutdown is provided as well as details of the 
scheduled shutdown. The performance of the instrumentation for 
the facility was satisfactory, and maintenance required is listed. The 
performance of the process system was satisfactory, and mainte- 
nance required is listed. Experiment facility usage is provided as 
well as a summary of the results of efficiency tests of the various 
gaseous-waste filters. 9 tabs. 


2207 Plutonium And Isotope Production Reactors 


REFER ALSO TO CITATION(S) 24377, 24378, 24390, 25003, 25175, 25201 


24366 (DP-MS—89-54) Savannah River Plant’s new pro- 
duction reactor. McCrosson, F.J. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1989. Contract AC09-76SR00001. 22p. (CONF-890378—4). 
NTIS, PC A03/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89010466/JAW. 

From American Nuclear Society workshop on safety of ura- 
nium-aluminum fueled reactors; Idaho Falls, ID, USA (15 Mar 
1989). 

This report describes the new heavy water reactor at Savan- 
nah River Plant (SRP) in Aiken, South Carolina. The new heavy 
water reactor will produce amounts of tritium by the year 1999. It 
will use the same aluminum technology as the existing SRP reac- 
tors, and it will be as safe or safer than commercial power plants. 
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24367 (DPST—89-255) Welding for reactor vessel repair: 
Progress report. Birchenall, A.K.; Franco-Ferreira, E.A. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 23 Jan 1989. Contract ACO09- 
76SRO00001. 19p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010408/JAW. 

Repair of intergranular stress corrosion cracking which may 
develop in SRP reactor vessels will be complicated by helium-in- 
duced weld cracking. The current leading candidate repair tech- 
nique is a low heat input weld overlay which reduces the helium 
effect. Recent experiments show that low heat input Gas Metal Arc 
(GMA) weld overlays dramatically reduce helium-induced weld 
cracking in Type 304 stainless steel. The experiments indicate that 
helium-induced cracking is controlled by the heat input of the weld 
and the helium content of the material. Subsequent experiments 
may prove this type of weld overlay to be a suitable sealing tech- 
nique for intergranular stress corrosion cracks (IGSCC) in irradiat- 
ed stainless steel. 8 refs., 8 figs. 


2208 Propulsion Reactors 


24368 (AD-A—202339/8/XAB) Safe, compact nuclear 
propulsion: solid-core nuclear propulsion concept. Final 
report, October 1986-September 1987. Ramsthaler, J.H.; 
Farbman, G.; Harris, P.; Sulmeisters, T. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Oct 1988. 310p. (EGG-ES—8093). 
NTIS, PC A14/MF AO1. 

The NERVA nuclear-rocket engine was compared to an ad- 
vanced nuclear-electric engine as well as an advanced chemical 
engine for use in orbital transfer, and lunar and Mars missions. The 
NERVA stage had advantages over the chemical stage in payload, 
life-cycle cost, and propellant consumption. The NERVA stage 
also had lower mission time requirements and life-cycle cost com- 
pared to the nuclear electric stage. Fabrication of the NERVA 
stage does not require an extensive engine development program 
and demonstrated engine operating characteristics assure a reliable, 
flexible stage with a multiple mission capability. The single propel- 
lant used in nuclear engines eliminates the combustion hazards asso- 
ciated with the use of dual propellants in space. Preliminary evalua- 
tions also indicated that varying the tankage used according to mis- 
sion could reduce the cost of operating the nuclear engine. The 
open-air-engine tests used to develop the NERVA fuel and engine 
system are not environmentally acceptable today. A proposed alter- 
nate-fuel development approach is to screen-candidate fuel systems 
and conduct failure tests in test reactors. Such testing facilities are 
designed for testing of closed-loop systems. Failure tests on full- 
scale core segments could also be conducted closed loop in larger 
facilities. A full-scale engine-system qualification could be accom- 
plished, but the facility must be designed to shut down immediately 
at the first detection of fission product release. It is estimated that 
all non-nuclear components of the NERVA engine system could be 
qualified for engine testing within four years and depending on the 
problems encountered, cost could range from $55 to $180 million. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 24337, 24338, 24348, 24349, 24358, 24363, 
24366, 24417, 24655, 25180, 25580, 25958, 25959 


24369 (BMU—1988-184) Points of view on the further 
development of the concept of securing the expansion for 
power station components with the aim of adding to the 
‘Technical Safety Rules of the KTA’. 3. technical report. 
Herter, K.H. (Staatliche Materialpruefungsanstalt, Stuttgart 
(Germany, F.R.); Bundesministerium fuer Umwelt, Naturs- 
chutz und Reaktorsicherheit, Bonn (Germany, F.R.)). Dec 
1987. 144p. (In German). GRM Werbeberatung - Werbe- 
mittlung - PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

The stress limits laid down in the Technical Nuclear Regula- 
tions and the support concepts used by industry (e.g. shock brakes) 
led to the stresses from operating load cases often being relatively 
high compared to the stresses in faults which are unlikely to occur. 
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The reason was the extremely restrictive requirements and assump- 
tions for the stresses from faults, e.g. in the earthquake load case. 
Considerations taking operating and accident stresses carefully into 
account and investigations on the effects of actual earthquakes and 
measurements of stresses in system experiments showed that on the 
assumption of linear elastic material behaviour for stresses unlikely 
to occur, the load capacity of components made of tough steel are 
not fully used. This led on the one hand to optimisation in pipeline 
design, so that with the introduction of the convoy production line 
for pipes of large diameter, the permitted stresses in the design acci- 
dent case are used as much as possible and the operating stresses 
show low values. On the other hand, there was discussion on de- 
veloping a direct expansion security (expansion security concept) as 
an alternative to stress security. If one assesses the present proce- 
dure and development, then for sites with only moderate earth- 
quake danger, there is no acute demand for treatment, to manage 
the dynamic stresses due to accidents by more generous limits in 
the concept of an expansion security concept. In areas of greater 
earthquake danger, expansion security could be an advantage. 
Based on the assessment of the available documents carried out, 
one can see no necessity for changing the Technical Nuclear Regu- 
lations. (orig./HP) With 13 figs. 


24370 (BNL-NUREG—42261) Containment and release 
management. Lehner, J.R.; Pratt, W.T. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CH00016. 9p. (CONF-8810155—47). NTIS, PC A02/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89009526/ 
JAW. 

From 16. water reactor safety information meeting; Gaithers- 
burg, MD, USA (24 Oct 1988). 

Reducing the risk from potentially severe accidents by ap- 
propriate accident management strategies is receiving increased at- 
tention from the international reactor safety community. Consider- 
able uncertainty still surrounds some of the physical phenomena 
likely to occur during a severe accident. The USNRC, in develop- 
ing its research plan for accident management, wants to ensure that 
both the developers and implementers of accident management 
strategies are aware of the uncertainty associated with the plant op- 
erators’ ability to correctly diagnose an accident, as well as the un- 
certainties associated with various preventive and mitigative strate- 
gies. The use of a particular accident management strategy can 
have both positive and negative effects on the status of a plant and 
these effects must be carefully weighed before a particular course 
of action is chosen and implemented. By using examples of severe 
accident scenarios, initial insights are presented here regarding the 
indications plant operators may have to alert them to particular ac- 
cident states. Insights are also offered on the various management 
actions operators and plant technical staff might pursue for particu- 
lar accident situations and the pros and cons associated with such 
actions. The examples given are taken for the most part from the 
containment and release phase of accident management, since this is 
the current focus of the effort in the accident management area at 
Brookhaven National Laboratory. 2 refs. 


24371 (BNL-NUREG—42299) Experimental studies on 
melt spreading, bubbling heat transfer, and coolant layer boil- 
ing. Greene, G.A.; Finfrock, C.; Klages, J.; Schwarz, C.E.; 
Burson, S.B. (Brookhaven National Lab., Upton, NY 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA)). 1988. Contract AC02-76CH00016. 18p. (CONF- 
8810155—48). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89009519/JAW. 

From 16. water reactor safety information meeting; Gaithers- 
burg, MD, USA (24 Oct 1988). 

Melt spreading studies have been undertaken to investigate 
the extent to which molten core debris may be expected to spread 
under gravity forces in a BWR drywell geometry. The objectives 
are to determine the extent of melt spreading as a function of melt 
mass,melt superheat, and water depth. These studies will enable an 
objective determination of whether or not core debris can spread 
up to and contact containment structures or boundaries upon vessel 
failure. Results indicate that the most important variables are the 
melt superheat and the water depth. Studies have revealed five dis- 
tinct regimes of melt spreading ranging from hydrodynamically- 
limited to heat transfer-limited. A single parameter dimensionless 
correlation is presented which identified the spreading regime and 
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allows for mechanistic calculation of the average thickness to 
which the melt will spread. 7 refs., 12 figs. 


24372 (BNL-NUREG—42342) Simulations of the recent 
Lasalle-2 incident with the BNL plant analyzer. Chang, H.S.; 
Mallen, A.N.; Wulff, W. (Brookhaven National Lab., 
Upton, NY (USA)). 1989. Contract AC02-76CHO00016. 4p. 
(CONF-890360—4). NTIS, PC A02/MF AOl1 - OST]; 1; 
GPO Dep. Order Number DE89009362/JAW. 

From Eastern multiconference; Tampa, FL, USA (28 Mar 
1989). 

; This paper presents the results of simulations of the recent 
power oscillation incident at the LaSalle-2 Nuclear Power Plant 
using the BNL Plant Analyzer. The causes of the oscillation were 
investigated and the sensitivity of the oscillation to key parameters 
was studied. It is concluded that the observed power oscillation 
was caused by boiling instability (i.e., density wave oscillation) rein- 
forced by the reactivity feedback in neutron kinetics, and that the 
density wave oscillation resulted from flow reduction due to recir- 
culation pump trip and feedwater temperature reduction due to par- 
tial loss of feedwater heating capability as well as power peaking. 7 
refs., 9 figs., 1 tab. 


24373 (CONF-890395—1) Identification and character- 
ization of passive safety system and inherent safety feature 
building blocks for advanced light-water reactors. Forsberg, 
C.W. (Oak Ridge National Lab., TN (USA)). 1989. Con- 
tract AC05-840R21400. 41p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89009111/JAW. 

From International Atomic Energy Agency technical com- 
mittee meeting on passive safety features in current and future 
water-cooled reactors; Moscow, USSR (21 Mar 1989). 

Oak Ridge National Laboratory (ORNL) is investigating 
passive and inherent safety options for Advanced Light-Water Re- 
actors (ALWRs). A major activity in 1989 includes identification 
and characterization of passive safety system and inherent safety 
feature building blocks, both existing and proposed, for ALWRs. 
Preliminary results of this work are reported herein. This activity is 
part of a larger effort by the US Department of Energy, reactor 
vendors, utilities, and others in the United States to develop im- 
proved LWRs. The Advanced Boiling Water Reactor (ABWR) 
program and the Advanced Pressurized Water Reactor (APWR) 
program have as goals improved, commercially available LWRs in 
the early 1990s. The Advanced Simplified Boiling Water Reactor 
(ASBWR) program and the AP-600 program are developing more 
advanced reactors with increased use of passive safety systems. It is 
planned that these reactors will become commercially available in 
the mid 1990s. The ORNL program is an exploratory research pro- 
gram for LWRs beyond the year 2000. Desired long-term goals for 
such reactors include: (1) use of only passive and inherent safety, 
(2) foolproof against operator errors, (3) malevolence resistance 
against internal sabotage and external assault and (4) walkaway 
safety. The acronym “PRIME” [Passive safety, Resilient operation, 
Inherent safety, Malevolence resistance, and Extended (walkaway) 
safety] is used to summarize these desired characteristics. Existing 
passive and inherent safety options are discussed in this document. 


24374 (CONF-890546—3) BWR reactor vessel bottom 
head failure modes. Hodge, S.A. (Oak Ridge National Lab., 
TN (USA)). 1989. Contract AC05-840R21400. 11p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009623/JAW. 

From Seminar on fission product transport processes in reac- 
tor accidents; Dubrovnik, Yugoslavia (22 May 1989). 

Boiling water reactors (BWRs) incorporate many unique 
structural features that make their expected response under severe 
accident conditions very different from that predicted in the case of 
pressurized water reactor accident sequences. The effect of the 
BWR procedural and structural differences upon the progression of 
a severe accident sequence during the period preceding movement 
of core debris into the reactor vessel lower plenum has been dis- 
cussed previously. It is the purpose of this paper to briefly address 
the events occurring after debris relocation past the core plate and 
to describe the subsequent expected modes of bottom head pressure 
boundary failure. As an example, the calculated timing of events for 
the unmitigated short-term station blackout severe accident se- 
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quence at the Peach Bottom Atomic Power Station is also present- 
ed. 14 refs., 4 figs., 1 tab. 


24375 (DOE/ID—10225) Simulation of loss of main and 
auxiliary feedwater event (Davis-Besse) using MAAP-DOE 
WBS 3.6.10.2. Henry, C.E. (EG and G Idaho, Inc., Idaho 
Falls (USA); Fauske and Associates, Inc., Burr Ridge, IL 
(USA)). Jan 1989. Contract AC07-761D01570. 96p. NTIS, 
PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009655/JAW. 

This report documents the benchmarking effort of the 
MAAP-DOE code against the loss-of-feedwater incident at the 
Davis-Besse Nuclear Power Plant (DBNPP) - Unit 1. A compari- 
son is made of time history profiles for key system variables from 
the DBNPP sequence data and MAAP-DOE code predictions. 
These key variables are steam generator secondary side pressures 
and downcomer water levels, primary system pressure and temper- 
ature and pressurizer level. These variables are compared for event 
timing and order and for peak magnitude. Discussion of important 
differences arising in the comparisons are also presented. The com- 
parisons of the key variables from the simulation resulted in good 
agreement with the plant data. Minor discrepancies are noted and 
discussed. Judging from these discrepancies and the overall per- 
formance of the MAAP-DOE code, suggestions are made for re- 
finements to the code. 7 refs., 29 figs., 1 tab. 


24376 (DOE/ID—10227) Interim external events integra- 
tion for the EPRI ALWR requirements document WBS 4.3.3: 
Advanced Reactor Severe Accident Program. Harrison, D.G. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Jan 1989. Con- 
tract AC07-761D01570. 106p. NTIS, PC A06/MF AOI - 
OSTI, 1; GPO Dep. Order Number DE89009661/JAW. 

The Nuclear Regulatory Commission’s Severe Accident 
Policy requires that a probabilistic risk assessment (PRA) be per- 
formed for all future nuclear power plant designs. In support of the 
Electric Power Research Institute (EPRI) Requirements Document 
effort, the Advanced Reactor Severe Accident Program has pre- 
pared interim PRAs based on the EPRI requirements for advanced 
pressurized water reactor and advanced boiling water reactor de- 
signs. These PRAs presently address internal initiating events (e.g., 
reactor trip,loss of off-site power, and loss-of-coolant accidents). 
This report identifies the external events that will be excluded from 
detailed quantitative analysis in the EPRI PRAs. In addition, the 
rationale and justification of inclusion or exclusion is provided. The 
conclusions drawn from the external event evaluations described in 
this report indicate seismic events need to be analyzed in detail in 
the EPRI PRAs. The effects of a tornado strike at the plant, result- 
ing in a prolonged loss of off-site power, must also be considered. 
All other external events (including fire and flooding events) can be 
excluded from detailed quantitative analysis in the EPRI PRA 
based in improved plant design and siting criteria. However, the ex- 
clusion of many external events requires that a design and site veri- 
fication be performed after a site and design are selected to ensure 
that the design and site do indeed meet the criteria used to exclude 
these events. 8 refs. 


24377 (DPST—89-270) Reactor Safety Evaluation Divi- 
sion [RSED]: K-Reactor Operational Readiness Evaluation 
LORE] procedure. O'Block, V.S.; Busch, D.A. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 3 Feb 1989. Contract AC09-76SR00001. 70p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010407/JAW. 

The purpose of this procedure is to define the scope, organi- 
zation, and responsibility and to provide instructions for the per- 
formance and documentation of the Reactor Safety Evaluation 
Division’s (RSED) independent review and oversight, referred to 
as the Operational Readiness Evaluation (ORE), of the K-Reactor 
Restart Effort. The restart effort is defined in the RSED K-Reactor 
Operational Readiness Evaluation Program Plan. 15 refs. 


24378 (DPST—89-272) Reactor Safety Evaluation Divi- 
sion: K-Reactor Operational Readiness Evaluation program 
plan. O’Block, V.S.; Busch, D.A. (Savannah River Lab., 
Aiken, SC (USA)). 2 Feb 1989. Contract AC09-76SR00001. 
16p. NTIS, PC A03/MF A0Oi - OSTI; 1; GPO Dep. Order 
Number DE89010399/JAW. 
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The purpose of this plan is to define the process to be used 
by the Reactor Safety Evaluation Division (RSED) to provide an 
independent evaluation of the K-Reactor restart effort. RSED will 
evaluate the implementation of the contractor related issues in the 
DOE restart strategy as well as the conduct of the contractor's 
Operational Readiness Review. Additional information regarding 
the implementation of this plan will be provided by procedure. It is 
not the intent of RSED to perform an in-depth review of 100% of 
the restart effort, but rather to determine that the process and ap- 
proach used was sound and that the necessary issues were identified 
and satisfactorily resolved. For the most part, RSED will evaluate 
the plans, procedures, closure documents, and open item resolution 
plans, etc. Depth of review will vary for each restart item as 
judged appropriate by the ORE team members and the team leader. 
5 refs., 2 tabs. 


24379 (EGG-M—88324) Summary of recent TMI-2 acci- 
dent scenario development work. Golden, D.W.; Kuan, P. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1988. Contract 
AC07-76I1D01570. 4p. (CONF-8810244—3). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009766/JAW. 

From 16. light water reactor safety conference; Washington, 
DC, USA (24 Oct 1988). 

Developing a consistent understanding of the phenomena of 
core damage progression and related fission product release and 
transport has been a focal point in the TMI-2 Accident Evaluation 
Program, conducted by EG and G Idaho for the US Department 
of Energy. The result of the work is termed the "TMI-2 accident 
scenario.” A preliminary accident scenario was developed in 1986 
after a series of core bore operations to obtain samples from the re- 
actor core. Since then, more data from the defueling operation 
have become available and more analysis on the core behavior has 
been completed. In the meantime, examinations of the samples have 
yielded preliminary data on the composition of the damaged materi- 
als in the reactor vessel and on the retained fission products in 
these materials. Based on these recent findings, a final report on the 
accident scenario is being drafted and is expected to be released for 
comment in early 1989. However, most of the technical work per- 
formed to-date is scheduled to be presented at the Topical Meeting 
on the TMI-2 Accident, embedded ia the ANS/ENS International 
Conference to be held in Washington, DC, October 31--November 
4, 1988. Highlights of the work performed in 1987-1988 are present- 
ed in this paper except for the work on fission products which is 
presented in a separate paper at this meeting. 6 refs. 


24380 (EGG-M—88410) Engineering simulator applica- 
tions to emergency response training. Beelman, R.J.; King, 
M.A.; Jaggar, F.S.; Bethke, G.W. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1989. Contract AC07-76I1D01570. 7p. 
(CONF-890360—5). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009662/JAW. 

From Eastern multiconference; Tampa, FL, USA (28 Mar 
1989). 

: The Idaho National Engineering Laboratory has recently 
conducted three comprehensive severe accident drill scenarios at 
the US Nuclear Regulatory Commission Operations Center in 
Washington, D.C. Developed on a RELAPS based engineering 
simulator, each scenario resulted in severe core damage with signif- 
icant offsite release. During each scenario actual emergency proce- 
dures were implemented in a representative fashion and realistic 
complications consistent with the initiating events were introduced. 
The drill controllers fulfilled all licensee, federal, state and local 
counterpart functions and also simulated political, media and public 
affairs liasion. These technically demanding drills are clearly 
beyond the capability of present day replica simulators and have 
been instrumental in enhancing the technical support capability and 
overall emergency response preparedness of the Nuclear Regula- 
tory Commission. 6 refs., 2 tabs. 


24381 (EGG-M—89006) Pump cavitation in SRP reac- 
tors during loss of-coolant accidents. Davis, C.B. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). [1989]. Con- 
tract ACO7-761D01570. 7p. (CONF-890173—3). NTIS, PC 
A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009729/JAW. 
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From 1. international RELAP-S5 users seminar; College Sta- 
tion, TX, USA (31 Jan 1989). 

The possibility of a flow instability in a fuel assembly during 
a hypothetical loss-of-coolant accident (LOCA) at the Savannah 
River Plant (SRP) is currently the subject of many analyses. The 
occurrence of flow instability is to be avoided because of the subse- 
quent reduction in flow through the assembly, which could lead to 
damage and/or melting of the assembly. The Bingham pumps, 
which circulate flow through the reactors, may be susceptible to 
cavitation because of the decrease in pressure that accompanies a 
LOCA. Cavitation in the Bingham pumps during a LOCA could 
reduce the forced flow through the assemblies and thus could pro- 
mote flow instability. The purposes of this study were to determine 
the effect of cavitation on the system response of a SRP reactor 
during a LOCA and to supply the boundary conditions for the de- 
tailed assembly calculations necessary to determine the effect of 
cavitation on flow instability. 5 refs., 6 figs. 


24382 (NUREG—0781-Suppl.7) Safety evaluation report 
related to the operation of South Texas Project, Unit 2 
(Docket No. 50-499). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Mar 1989. 58p. NTIS, PC A04/MF AOl1 - GPO - 
OSTI. Order Number TI89009226/JAW. 

In April 1986 the staff of the US Nuclear Regulatory Com- 
mission issued its Safety Evaluation Report (NUREG-0781) regard- 
ing the application of Houston Lighting & Power Company (appli- 
cant and agent for the owners) for a license to operate South Texas 
Project, Units 1 and 2 (Docket Nos. 50-498 and 50-499). The facili- 
ty is located in Matagorda County, Texas, west of the Colorado 
River, 8 miles north-northwest of the town of Matagorda and about 
89 miles southwest of Houston. The first supplement to NUREG- 
0781 was issued in September 1986, the second supplement in Janu- 
ary 1987, the third supplement in May 1987, the fourth supplement 
in July 1987, the fifth supplement in March 1988, and the sixth sup- 
plement in January 1989. This seventh supplement, which supports 
the issuance of a full-power license for Unit 2, provides updated in- 
formation on the issues that had been considered previously as well 
as the evaluation of issues that have arisen since the sixth supple- 
ment was issued. The evaluation resolves all the issues necessary to 


support the issuance of a full-power license for Unit 2. 2 refs., 2 
figs., 1 tab. 


24383 (NUREG/CR—4948) Technical findings related to 
Generic Issue 23: Reactor coolant pump seal failure. Ruger, 
C.J.; Luckas, W.J. Jr. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Issue Resolution; 
Brookhaven National Lab., Upton, NY (USA)). Mar 1989. 
Contract AC02-76CH00016. 124p. (BNL-NUREG—S52144). 
OSTI. Order Number T189009564/JAW. 

Reactor coolant pumps contain mechanical seals to limit the 
leakage of pressurized coolant from the reactor cvolant system to 
the containment. These seals have the potential to leak, and a few 
have degraded and even failed resulting in a small break loss of 
coolant accident (LOCA). As a result, “Reactor Coolant Pump 
Seal Failure,” Generic Issue 23 was established. This report summa- 
rizes the findings of a technical investigation generated as part of 
the program to resolve this issue. These technical findings address 
the various fact-finding issue tasks developed for the acticn plan as- 
sociated with the generic issue, namely background information on 
seal failure, evaluation of seal cooling, and mechanical- and mainte- 
nance-induced failure mechanisms. 46 refs., 15 figs., 14 tabs. 


24384 (NUREG/CR—5102) Interfacing systems LOCA 
(loss-of-coolant accidents): Pressurized water reactors. 
Bozoki, G.; Kohut, P.; Fitzpatrick, R. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Safety Issue 
Resolution; Brookhaven National Lab., Upton, NY (USA)). 
Feb 1989. Contract AC02-76CH00016. 314p. (BNL- 
NUREG—52135). NTIS, PC A14/MF AO1 - GPO - OSTI. 
Order Number T1I89009565/JAW. 

This report summarizes a study performed by Brookhaven 
National Laboratory for the Office of Nuclear Regulatory Re- 
search, Reactor and Plant Safety Issues Branch, Division of Reac- 
tor and Plant Systems, US Nuclear Regulatory Commission. This 
study was requested by the NRC in order to provide a technical 
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basis for the resolution of Generic Issue 105 "Interfacing LOCA at 
LWRs.” This report deals with pressurized water reactors (PWRs). 
A parallel report was also accomplished for boiling water reactors. 
This study focuses on three representative PWRs and extrapolates 
the plant-specific findings for their generic applicability. In addi- 
tion, a generic analysis was performed to investigate the cost-bene- 
fit aspects of imposing a testing program that would require some 
minimum level of leak testing of the pressure isolation valves on 


plants that presently have no such requirements. 28 refs., 31 figs., 
64 tabs. 


24385 (NUREG/CR—5206) A probabilistic evaluation of 
the safety of Babcock and Wilcox nuclear reactor power 
plants with emphasis on historically observed operational 
events. Hsu, C.J.; Youngblood, R.W.; Fitzpatrick, R.G,; 
Amico, P.J. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation; Brook- 
haven National Lab., Upton, NY (USA); Applied Risk 
Technology Corp., Columbia, MD (USA)). Mar 1989. 160p. 
(BNL-NUREG—S52161). NTIS, PC A08/MF A0O1 - GPO - 
OSTI. Order Number T189009355/JAW. 

This report summarizes a study performed by Brookhaven 
National Laboratory for the Office of Nuclear Reactor Regulation, 
Division of Engineering and System Technology (A/D for Sys- 
tems), US Nuclear Regulatory Commission. This study was re- 
quested by the NRC to assist their staff in assessing the risk signifi- 
cance of features of the Babcock and Wilcox (B and W) reactor 
plant design in the light of recent operational events. This study fo- 
cuses on a critical review of submissions from the B and W Owners 
Group (BWOG) and as an independent assessment of the risk sig- 
nificance of "Category C” events at each operating B and W reac- 
tor. Category C events are those in which system conditions reach 
limits which require significant safety system and timely operator 
response to mitigate. A precursor study for each of the major B 
and W historical Category C events also was carried out. In addi- 
tion, selected PRAs for B and W reactor plants and plants with 
other pressurized water reactor (PWR) designs were reviewed to 
appraise their handling of Category C events, thereby establishing a 
comparison between the risk profiles of B and W reactor plants and 
those of other PWR designs. The effectiveness of BWOG recom- 
mendations set forth in Appendix J of the BWOG SPIP (Safety and 
Performance Improvement Program) report (BAW-1919) also was 
evaluated. 49 refs., 21 figs., 52 tabs. 


24386 (NUREG/CR—5270) Assessment of seismic 
margin calculation methods. Kennedy, R.P.; Murray, R.C.; 
Ravindra, M.K.; Reed, J.W.; Stevenson, J.D. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Div. of Engi- 
neering; Lawrence Livermore National Lab., CA (USA)). 
Mar 1989. 579p. (UCID—21572). NTIS, PC A25/MF AOl - 
GPO - OSTI. Order Number T189009560/JAW. 

Seismic margin review of nuclear power plants requires that 
the High Confidence of Low Probability of Failure (HCLPF) ca- 
pacity be calculated for certain components. The candidate meth- 
ods for calculating the HCLPF capacity as recommended by the 
Expert Panel on Quantification of Seismic Margins are the Con- 
servative Deterministic Failure Margin (CDFM) method and the 
Fragility Analysis (FA) method. The present study evaluated these 
two methods using some representative components in order to 
provide further guidance in conducting seismic margin reviews. It 
is concluded that either of the two methods could be used for cal- 
culating HCLPF capacities. 21 refs., 9 figs., 6 tabs. 


24387 (NUREG/CR—5281) Value/impaci analyses of ac- 
cident preventive and mitigative options for spent fuel pools. 
Jo, J.H.; Rose, P.F.; Unwin, S.D.; Sailor, V.L.; Perkins, 
K.R.; Tingle, A.G. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Issue Resolution; 
Brookhaven National Lab., Upton, NY (USA)). Mar 1989. 
Contract AC02-76CH00016. 107p. (BNL-NUREG—S52180). 
NTIS, PC A06/MF AOl1 - GPO - OSTI. Order Number 
T189009769/JAW. 

A series of value/impact studies were performed for acci- 
dent preventive and mitigative options intended to reduce the risks 
posed by the storage of spent fuel at nuclear power plants in spent 
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fuel storage pools. Options studied included limited low-density re- 
racking of spent fuel, installation of water sprays above the spent 
fuel pool, and the installation of redundant cooling and/or makeup 
system. The results of these studies indicated that the measures 
were in general not likely to be cost effective. The reason for this is 
due to both the low likelihood of a spent fuel pool accident that 
could result in a significant radiological release and the high cost of 
proposed modifications. These insights are largely contingent upon 
compliance with guidelines developed for licensees to assure the 
safe handling of heavy loads in the vicinity of spent fuel pools thus 
reducing the likelihood of the structural failure of the pool and 
rapid loss of water inventory due to a cask drop event. 


24388 (SIEMENS-KWU-U9—414/88/016) Development 
of criteria for early ascertainment of damage by monitoring of 
vibration in primary loops of pressurized water reactors. Final 
report. Neumeyer, F.; Schramm, K.; Wehling, H.J.; Bauern- 
feind, V.; Sunder, R. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.); Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Garching (Germany, F.R.); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Nov 
1988. 308p. (In German). NTIS (US Sales Only), PC A14/ 
MF AO1. Order Number DE88757431/JAW. 

Nuclear Safety Standards KTA 3201.4 and KTA 3204 pre- 
scribe for all light water reactors installed in the Federal Republic 
of Germany that their vibration behaviour must be measurable in 
service. For this reason, most PWR plants in the Federal Republic 
of Germany are equipped with vibration monitoring systems of the 
KWU-SUeS type or at least with SUeS subsystems. The said safety 
standards do not prescribe how vibration should be measured. Over 
the past 20 years, multifarious efforts have been made in the FR 
Germany to arrive at objective assessment criteria for use in vibra- 
tion monitoring. Under the terms of reference of this project, con- 
ditions were created for the efficient use of the measurement proce- 
dures, and general criteria for the evaluation of the results of vibra- 
tion monitoring of PWR primary loop components were defined 
under consideration of all experience to date. (orig.) With 20 refs., 
6 tabs., 145 figs. 


24389 (TPR-NS—30-No.1) Nuclear Safety: Technical 
progress review, January--March 1989, Silver, E.G. (ed.). 
(Oak Ridge National Lab., TN (USA)). 1989. 169p. GPO. 

This review journal covers significant developments in the 
field of nuclear safety. Its scope includes the analysis and control of 
hazards associated with nuclear energy, operations involving fis- 
sionable materials, and the products of nuclear fission and their ef- 
fects on the environment. Primary emphasis is on safety in reactor 
design, construction, and operation; however, the safety aspects of 
the entire fuel cycle, including fuel fabrication, spent-fuel process- 
ing, nuclear waste disposal, handling of radioisotopes, and environ- 
mental effects of these operations, are also treated. 


24390 (WHC-SA—0155) Core thermal response and hy- 
drogen generation of the N Reactor hydrogen mitigation 
design basis accident. White, M.D.; Lombardo, N.J.; Heard, 
F.J.; Ogden, D.M.; Quapp, W.J. (Westinghouse Hanford 
Co., Richland, WA (USA)). Apr 1988. Contract AC06- 
87RL10930;AC06-76RL01830. 1lp. (CONF-880724—28). 
NTIS, PC A03 - OSTI. Order Number DE89010103/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

Calculations were performed to determine core heatup, core 
damage, and subsequent hydrogen production of a hypothetical 
loss-of-cooling accident at the Department of Energy's N Reactor. 
The thermal transient response of the reactor core was solved using 
the TRUMP-BD computer program. Estimates of whole-core ther- 
mal damage and hydrogen production were made by weighting the 
results of multiple half-length pressure tube simulations at various 
power levels. The Baker-Just and Wilson parabolic rate equations 
for the metal-water chemical reactions modeled the key phenomena 
of chemical energy and hydrogen evolution. Unlimited steam was 
assumed available for continuous oxidation of exposed Zircaloy-2 
surfaces and for uranium metal with fuel cladding beyond the fail- 
ure temperature (1038 C). Intact fuel geometry was modeled. Maxi- 
mum fuel temperatures (1181 C) in the cooled central regions of the 
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core were predicted to occur one-half hour into the accident sce- 
nario. Maximum fuel temperatures of 1447 C occurred in the core 
GSCS-regions at the end of the 10-h transient. After 10-h 26% of 
the fuel inventory was predicted to have failed. Peak hydrogen 
evolution equaled 42 g/s, while 10-h integrated hydrogen evolution 
equaled 167 kg. 12 refs., 12 figs., 2 tabs. 


24391 (WHC-SA—0395) Evaluation of the source term 
for the decommissioning of the Shippingport reactor. Mor- 
ford, R.J. (Westinghouse Hanford Co., Richland, WA 
(USA)). Jan 1989. Contract AC06-87RL10930. 13p. 
(CONF-890408—11). NTIS, PC A03/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89008810/JAW. 

From Advances in nuclear engineering computation and ra- 
diation shielding; Santa Fe, NM, USA (9 Apr 1989). 

An experimental, pressurized, light-water reactor was oper- 
ated at Shippingport, Pennsylvania from 1957 to 1982 to generate 
power for a public utility. The facility is being decommissioned and 
the reactor vessel, neutron shield tank, and radioactive internal 
hardware will be shipped by barge for burial on the Hanford site in 
Washington state. Shipping regulations require that the radioisotope 
inventory of the package be defined and that radiation dose rates be 
predicted for normal and accident conditions. Monte Carlo calcula- 
tions and actual gamma-ray measurements were made to support 
the design of the package and aid in the preparation of the shipping 
documents. Calculational methods are described together with their 
results. 11 refs., 3 figs., 4 tabs. 


24392 Investigation of uncertainty and sensitivity analy- 
sis techniques for computer models. Iman, R.L.; Helton, J.C. 
(Sandia National Labs., Albuquerque, NM (USA)). Risk 
Analysis; 8: No. 1, 71-90(Mar 1988). 

Many different techniques have been proposed for perform- 
ing uncertainty and sensitivity analyses on computer models for 
complex processes. The objective of the present study is to investi- 
gate the applicability of three widely used techniques to three com- 
puter models having large uncertainties and varying degrees of 
complexity in order to highlight some of the problem areas that 
must be addressed in actual applications. The following approaches 
to uncertainty and sensitivity analysis are considered: (1) response 
surface methodology based on input determined from a fractional 
factorial design; (2) Latin hypercube sampling with and without re- 
gression analysis; and (3) differential analysis. These techniques are 
investigated with respect to (1) ease of implementation, (2) flexibil- 
ity, (3) estimation of the cumulative distribution function of the 
output, and (4) adaptability to different methods of sensitivity anal- 
ysis. With respect to these criteria, the technique using Latin hyper- 
cube sampling and regression analysis had the best overall perform- 
ance. The models used in the investigation are well documented, 
thus making it possibic for researchers to make comparisons of 
other techniques with the results in this study. 


24393 Core restraint design for inherent safety. Moran, 
T.J. (Applied Physics Div., Argonne National Lab., Ar- 
gonne, IL (US)). pp 223-230 of Proceedings of the 1988 
joint ASME-ANS nuclear power conference. Miller, R.E. 
New York, NY; American Society of Mechanical Engineers 
(1988). (CONF-8804145—). 

From Joint ASME-ANS nuclear power conference; Myrtle 
Beach, SC, USA (17 Apr 1988). 

A simple analytical model is developed of core radial expan- 
sion for a fast reactor using a limited-free-bow core restraint design. 
Essentially elementary beam theory is used to calculate the elastic 
bow of a driver assembly at the core periphery subject to tempera- 
ture dependent boundary conditions at the nozzle support, ACLP 
and TLP and subject to thermal and inelastic bowing deformations. 
The model is used to show the relative importance of grid plate 
temperature, core temperature rise, and restraint ring temperature 
in the inherent response of a limited-free-bow core restraint system 
to thermal transients. It is also used to explore how changes on the 
design parameters will effect this inherent core expansion. Limited 
verification of the model using detailed 3-D core restraint calcula- 
tions is presented. 
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24394 Seismic isolation and advanced reactors. Wu, T.; 
Seidensticker, R.W. (Argonne National Lab., Argonne, IL 
(US)). pp 217-222 of Proceedings of the 1988 joint ASME- 
ANS nuclear power conference. Miller, R.E. New York, 
NY; American Society of Mechanical Engineers (1988). 
(CONF-8804145—). 

From Joint ASME-ANS nuclear power conference; Myrtle 
Beach, SC, USA (17 Apr 1988). 

In advanced reactors where components inside the reactor 
vessel are subjected too high thermal environment, thin-walled de- 
signs are generally preferred in order to minimize stresses induced 
by temperature. Thin-walled structures, however, have little inher- 
ent resistance to seismic loadings. It is therefore not an easy task to 
design such components that will resist thermal and seismic loads 
simultaneously. Recently seismic isolation has increasingly been ap- 
plied to nuclear as well as non-nuclear structures as an efficient and 
economic engineering solution to mitigate seismic hazards. With 
seismic isolation, safety margins of both the isolated structure and 
its contents are enhanced. This paper presents the isolated and uni- 
solated responses of two liquid metal reactor plants to earthquake 
time histories. Different isolation systems have been considered in 
this investigation. 


24395 Passive safety in the SAFR design. Lancet, R.T.; 
Brunings, J.E.; Mills, J.C.; Rutherford, R.D. (Rockwell 
International/Rocketdyne Div., Canoga Park, CA (US)). pp 
201-206 of Proceedings of the 1988 joint ASME-ANS nu- 
clear power conference. Miller, R.E. New York, NY; 
American Society of Mechanical Engineers (1988). (CONF- 
8804145—). 

From Joint ASME-ANS nuclear power conference; Myrtle 
Beach, SC, USA (17 Apr 1988). 

The Sodium Advanced Fast Reactor (SAFR) has been de- 
signed to provide an advanced level of safety assurance. A defense- 
in-depth design approach to the accommodation of transients is uti- 
lized to protect both plant investment and public safety. A hierar- 
chy of highly reliable engineered systems is used for the initial lines 
of defense. The ultimate safety protection mode relies on the inher- 
ent response of the SAFR plant to ensure a safe response to all 
credible events in addition to postulated accidents without scram. 
This inherency is made economically possible by such distinct 
SAFR design characteristics as a pool-type configuration, a metal- 
fuel core, and natural convection decay heat removal systems. 
Transient analyses and probabilistic risk assessment results are pre- 
sented to demonstrate the viability of the SAFR safety approach. 


25 ENERGY STORAGE 


REFER ALSO TO CITATION(S) 24093 
2501 Magnetic 


24396 (N—89-15765) Lunar base applications of super- 
conductivity: Lunar base systems study task 3.4. (Eagle Engi- 
neering, Inc., Houston, TX (USA)). Oct 1988. 56p. (NASA- 
CR—172102; NAS—1.26:172102; EEI—88-218). NTIS, PC 
A04/MF AOl1. 

The application of superconductor technology to several key 
aspects of an advanced-stage Lunar Base is described. Applications 
in magnetic energy storage, electromagnetic launching, and radi- 
ation shielding are discussed. 


2502 Compressed Gas 
REFER ALSO TO CITATION(S) 24115, 24642, 24643 


2505 Flywheels 


24397 (N—89-15398) System characterization of a mag- 
netically suspended flywheel. Progress report, February-Octo- 
ber 1988. Kirk, J.A.; Anand, D.K.; Plant, D.P. (Maryland 
Univ., College Park (USA)). Nov 1988. 2ip. (NASA-CR— 
183397; NAS—1.26:183397). NTIS, PC A03/MF AOl1. 
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The purpose of flywheel energy storage is to provide a 
means to save energy during times when the satellite is in sunlight, 
and then return the energy during the time when the satellite is in 
darkness. Typically, an energy storage device operates cyclically, 
where for satellites in Low Earth Orbit (LEO) the typical period is 
60 minutes of sunlight followed by 30 minutes of darkness. If a life- 
time of 17 years is required the energy storage system must be ca- 
pable of sustaining approximately 100,000 cycles. The recent devel- 
opments at the University of Maryland and how these progressions 
apply to a 500 Watt-hour magnetically suspended flywheel stack 
energy storage system are covered. The work includes hardware 
testing results from a stack flywheel energy storage system, im- 
provements in the area of non-contacting displacement transducers, 
and performance enhancements of magnetic bearings. The experi- 
mental results show that a stack flywheel energy storage system is a 
feasible technology. 


2506 Thermal 


REFER ALSO TO CITATION(S) 24565 


24398 (CONF-890351—9) Thermal energy storage pro- 
gram diurnal and industrial. Tomlinson, J.J. (Oak Ridge Na- 
tional Lab., TN (USA)). 1989. Contract AC05-840R21400. 
6p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89010180/JAW. 

From Thermal energy storage program review; New Orle- 
ans, LA, USA (15 Ma: 1989). 

The US Department of Energy (DOE) is charged with sup- 
porting development of technologies that improve the energy and 
environmental posture of the country in terms of increased energy 
efficiency and implementation of fuel switching strategies that em- 
phasize greater reliance on indigenous energy resources. As an ena- 
bling technique for utilization of renewable energy resources and 
for improvement of utility load factors, thermal energy storage 
(TES) can play a vital role. Development of TES technologies by 
DOE for diurnal and industrial applications is continuing; current 
efforts are directed toward initiation of technology transfer activi- 
ties in major application areas. This paper presents an overview of 
activities in the Diurnal and Industrial TES Subprograms and de- 
scribes near term paths to the transfer of technology in specific ap- 
plication areas. 


2507 Liquefied Gas 
REFER ALSO TO CITATION(S) 24645 
2509 Batteries 


REFER ALSO TO CITATION(S) 24634, 24635, 24636 


24399 (AD-A—202314/1/XAB) Contact theorems for 
models of the sticky electrode. Interim technical report. 
Blum, L.; Rosinberg, M.L.; Badiali, J.P. (Puerto Rico Univ., 
Rio Piedras. Dept. of Physics). 5 Nov 1988. 10p. (TR—37). 
NTIS, PC A02/MF AOl1. 

A contact theorem for the interface between a hard, flat , 
smooth wall with an arbitrary distribution of sticky sites and a fluid 
containing charged hard spheres is derived. Structured electrode, 
interface, sticky electrodes. 


24400 Method of making a cathode from tungsten and 
iridium powders using a strontium peroxide containing materi- 
al as the impregnant. Branovich, L.E.; Freeman, G.L.; 
Smith, B. (to Department of the Army, Washington, DC). 
US Patent Application 7-277,575. 25 Nov 1988. 1llp. NTIS, 
PC A03/MF AOl1. 

This Government-owned invention available for U.S. licens- 
ing and, possibly, for foreign licensing. Copy of application avail- 
able NTIS. 

This invention relates in general to a method of making a 
long-life high-current-density cathode and in particular, to a 
method of making such a cathode from a mixture of tungsten and 
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iridium powders using a strontium peroxide containing material as 
the impregnant. The general object of this invention is to provide 
an improved method of making a long life high current density 
cathode. A more specific object of the invention is to provide such 
a method in which lower temperatures can be used than were used 
in S.N. 204,327 for the impregnation of the tungsten-iridium billet. 
It has now been found that the aforementioned objects can be at- 
tained by a method that uses a strontium peroxide-containing mate- 
rial as the impregnant. More particularly, according to the inven- 
tion, a suitable porous billet of tungsten, or tungsten-iridium, or 
tungsten-osmium or tungsten-rhodium is impregnated with a stronti- 
um peroxide containing material in a hydrogen atmosphere and 
slowly heated to above 215 C to decompose the strontium perox- 
ide, SrO2 to form strontium oxide, SrO, and oxygen, Oz. 


24401 Improved magnesium/manganese dioxide electro- 
chemical cell. Jarvis, L.P.; Brundage, M.T.; Atwater, T.B. 
(to Department of the Army, Washington, DC). US Patent 
Application 7-270,147. 10 Nov 1988. 9p. NTIS, PC A02/ 
MF AOl1. 

This Government-owned invention available for U.S. licens- 
ing and, possibly, for foreign licensing. Copy of application avail- 
able NTIS. 

A magnesium/manganese dioxide electrochemical cell, 
stored following partial usage, is improved by increasing the cath- 
ode moisture content at the time of making the cell to reduce the 
self-discharge and increase the operating capacity after the cell has 
been stored following partial usage. 


24402 Perovskite-type oxides - oxygen electrocatalysis 
and bulk structure. Carbonio, R.E.; Fierro, C.; Tryk, D.; 
Scherson, D.; Yeager, E. (Case Western Reserve Univ., 
Cleveland, OH (USA)). Journal of Power Sources; 22: 387- 
398(Apr 1988). 

Perovskite type oxides were considered for use as oxygen re- 
duction and generation electrocatalysts in alkaline electrolytes. Per- 
ovskite stability and electrocatalytic activity are studied along with 
possible relationships of the latter with the bulk solid state proper- 
ties. A series of compounds of the type LaFe(x)Nil(-x)O3 was used 
as a model system to gain information on the possible relationships 
between surface catalytic activity and bulk structure. Hydrogen 
peroxide decomposition rate constants were measured for these 
compounds. Ex situ Mossbauer effect spectroscopy (MES), and 
magnetic susceptibility measurements were used to study the solid 
state properties. X ray photoelectron spectroscopy (XPS) was used 
to examine the surface. MES has indicated the presence of a para- 
magnetic to magnetically ordered phase transition for values of x 
between 0.4 and 0.5. A correlation was found between the values of 
the MES isomer shift and the catalytic activity for peroxide decom- 
position. Thus, the catalytic activity can be correlated to the d-elec- 
tron density for the transition metal cations. 29 references. 


24403 Metal-sulfur type cell having improved positive 
electrode. DeJonghe, L.C.; Visco, S.J.; Mailhe, C.C.; 
Armand, M.B. (to Dept. of Energy). US Patent Application 
7-175,782. 31 Mar 1988. 28p. Contract AC03-76SF00098. 
DE89010110 NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010110/JAW. 

A novel metal-sulfur type cell operable at a temperature of 
200{degree}C or less with an energy density of 159 Whrs/Kg or 
better is disclosed characterized by an organo-sulfur cathode 
formed from an organic-sulfur compound having the general for- 
mula, in its charged state, of (R(S)/sub y/)n wherein y = 1 to 6;n 
= 2 to 20; and R is one or more different aliphatic or aromatic or- 
ganic moieties having 1 to 20 carbon atoms, which may include one 
or more oxygen, sulfur, or nitrogen heteroatoms when R comprises 
one or more aromatic rings, or one or more oxygen, sulfur, nitro- 
gen, or fluorine atoms associated with the chain when R comprises 
an aliphatic chain, wherein the aliphatic group may be linear or 
branched, saturated or unsaturated, and wherein either the aliphatic 
chain or the aromatic ring may have substituted groups thereon. 4 
figs. 
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24404 Resistivity measurements of high-temperature im- 
mobilized electrolytes. Redey, L.; McParland, M. (Argonne 
National Lab., Chemical Technology Div., 9700 S. Cass 
Ave., Argonne, IL (US)). pp 1051-1052 of Proceedings of 
the Electrochemical Society fall meeting. Volume 88-2 (ex- 
tended abstracts). Pennington, NJ; The Electrochemical So- 
ciety (1988). (CONF-881061—). 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

High-temperature immobilized electrolytes (HTIE) form a 
new class of separators that are applicable in advanced primary and 
secondary batteries, as well as in fuel cells. HTIE materials consist 
of a matrix of a chemically inert insulator, ceramic material and a 
liquid salt heid in place by capillary forces in the pores. The matrix 
material is either a (1) felt or fabric or (2) a powder. The usual cell 
configurations for determining resistivity/conductivity in liquid or 
solid materials are not applicable for HTIE materials. These materi- 
als are pastes or thin, pliable layers without any self-supporting ca- 
pability in the temperature range of interest. 


24405 Impedance of passive lithium anodes in SOCI/sub 
2/ solutions under low-field polarization. Delnick, F.M. 
(Sandia National Labs., Albuquerque, NM (US)). pp 212- 
228 of Primary and secoudary ambient temperature lithium 
batteries. Gabano, J.P.; Takehara, Z.; Bro, P. Pennington, 
NJ; The Electrochemical Society (1988). (CONF-8710312— 


From Primary and secondary ambient temperature lithium 
batteries; Honolulu, HI, USA (18 Oct 1987). 

Passive films on lithium anodes in Li/SOCI/sub 2/ batteries 
inhibit the kinetic response of the batteries. Under potentiostatic po- 
larization, passive lithium anodes exhibit current delay; and under 
galvanostatic polarization, they exhibit voltage delay. In this report, 
low-field potentiostatic polarization and complex impedance meas- 
urements are used to determine the mechanism of current delay. 
The time dependent transition in the current is caused by the injec- 
tion of excess cation defects into the film. These excess defects de- 
crease the film resistance and repartition the overvoltage to the 
LiCl/SOCI/sub 2/ interface. The enhanced defect concentration at 
this interface and/or the enhanced field accelerate the dissipation of 
the film. 


24406 Optimization of reserve lithium thionyl chloride 
battery electrochemical design parameters. Doddapaneni, N.; 
Godshall, N.A. (Honeywell, Inc. Power Sources Center, 
Horsham, PA (US)). pp 175-186 of Primary and secondary 
ambient temperature lithium batteries. Gabano, J.P.; Take- 
hara, Z.; Bro, P. Pennington, NJ; The Electrochemical So- 
ciety (1988). (CONF-8710312—). 

From Primary and secondary ambient temperature lithium 
batteries; Honolulu, HI, USA (18 Oct 1987). 

The performance of Reserve Lithium Thionyl Chloride 
(RLTC) batteries was optimized by conducting a parametric study 
of seven electrochemical parameters: electrode compression, carbon 
thickness, presence of catalyst, temperature, electrode limitation, 
discharge rate, and electrolyte acidity. Increasing electrode com- 
pression (from 0 to 15%) improved battery performance significant- 
ly (10% greater carbon capacity density). Although thinner carbon 
cathodes yielded less absolute capacity than did thicker cathodes, 
they did so with considerably higher volume efficiencies. The effect 
of these parameters, and their synergistic interactions, on electro- 
chemical cell performance is illustrated. 


24407 Reliability of Li/SO/sub 2/ cells for long-life ap- 
plications. Levy, S.C. (Sandia National Labs., Exploratory 
Batteries Div., 2523, Albuquerque, NM (US)). pp 146-151 of 
Primary and secondary ambient temperature lithium batter- 
ies. Gabano, J.P.; Takehara, Z.; Bro, P. Pennington, NJ; 
The Electrochemical Society (1988). (CONF-8710312—). 

From Primary and secondary ambient temperature lithium 
batteries; Honolulu, HI, USA (18 Oct 1987). 

Commercial Li/SO/sub 2/ cells and cells with various modi- 
fications to improve long-life performance and reliability were 
placed on a real-time test of up to six years duration. Analysis of 
the results has indicated the primary mode of failure to be corro- 
sion of the glass in the glass-to-metal seal. Use of a corrosion-resist- 
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ant glass has resulted in a significant improvement in both perform- 
ance and reliability. Units deployed in the field have demonstrated 
a reliability of > 0.999 using cells containing all the Sandia devel- 
oped modifications. 


29 ENERGY PLANNING AND POLICY 


REFER ALSO TO CITATION(S) 24569 


24408 (BCH—1988, pp 12) Infrared in the pulp and 
paper industry. Galbraith, R.W. (Krieger Corp., East Provi- 
dence, RI., USA). 1988. B.C. Hydro, 970 Burrard St., Van- 
couver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA O0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The author enumerates types of infra-red (IR) generators, 
electrical and the various types of burners. He discusses the design 
criteria on the particular case of the drying of paper and board 
products and of their coatings: choice of the wavelength at the 
maximum, hood design. Applications are hot pressing, preheating, 
incremental drying, coating drying, size presses, saturators, pro- 
filers, and infra-floaters (a combination of an IR coating dryer 
system and a revamped floatation dryer). 


24409 (ECS—8704) Understanding hydronic heating sys- 
tems. (Eastern Canadian Secretariat, Halifax, Nova Scotia). 
1987. 36p. (CONF-8506398—; MICROLOG—88-05129). 
Nova Scotia Legislative Library, PO Box 396, Halifax, 
N.S., Canada B3J 2P8; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

From 13. annual conference of New England Governors and 
eastern Canadian Premiers; St. Andrews, Canada (16 Jun 1985). 

This manual combines both general and technical informa- 
tion to convey a basic understanding of hot water and steam heat- 
ing systems, the relationship between their various components and 
the potential for a beiter, more energy efficient operation. Hot 
water systems are emphasized, as the manual is written with north- 
east USA/eastern Canadian users in mind; a large proportion of oil- 
fired hot water systems is found in homes in those areas. Separate 
sections of the manual cover the principles of heat radiation and de- 
livery, the distribution system, control systems, the boiler, and 
steam systems. In each section, maintenance and upgrading of the 
system and its components are discussed. 55 figs. 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 24477, 24540, 24542 


24410 (CRSHC—TP-2663) Energy in transportation. A 
comparison of results derived from 1966 and 1971 input/ 
output tables. (C.R.S. Haslam Consulting Ltd., Montreal, 
PQ (Canada)). 1980. vp. (CE—02546). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The report, “Indirect Energy in Transportation”, presented a 
method of calculating and comparing the indirect and direct energy 
use of passenger and freight modes of transportation. Since issuance 
of that report, 1971 Input/Output Tables have been published by 
Statistics Canada. Results have been computed from data in the 
1971 Tables, and revised exhibits derived from the 1966 Tables, are 
included. The results from 1966 and 1971 data are compared: the 
energy efficiency rankings are unchanged. | ref., 5 tabs. 


24411 (ESC-WR—89-03) Polyethylene and polypropylene 
production. Van Wees, F.G. (Stichting Energieonderzoek 
Centrum Nederland, Petten (Netherlands). Energie Studie 
Centrum). Mar 1989. 18p. Netherlands Energy Research 
a ECN, P.O. Box 1, 1755 ZG Petten, Nether- 
ands. 
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Contribution to the Committee on energy in industrial proc- 
esses of the 14. World energy conference, Montreal, Canada, 17-22 
September 1989. 

The Working Group on Energy Consumption in Industrial 
Processes has examined the production of the plastics polyethylene 
and polypropylene. These are products from downstream processes 
of the petrochemical industry. The purpose of this report is to cal- 
culate the energy contents for the production of these plastics. 
Therefore a brief description of the production chain was inevita- 
ble. This description is focused on the supply of feedstocks, the 
cracking plant and the polymerization process. To understand the 
differences in energy consumption of these steps the so-called Roll- 
up Method is used for the energy accounting, which follows in a 
second part. The widely quoted figures of Kindler and Nikles are 
used to calculate the different energy consumption of the produc- 
tion steps. For a sensitivity analysis other available information is 
used. The calculated energy contents leads to the conclusion that 
the energy consumption to produce the plastics concerned is rela- 
tively low in comparison with the energy contents of the feedstock. 
Changes in the production technologies and the supply of utilities 
(steam and electricity) result in a decrease of the energy contents. 
These energy costs are nevertheless important from a competitive 
point of view for the petrochemical industry. 5 figs., 8 refs., 5 tabs. 


24412 (NP—9770339) Regional energy supply concept 
‘Rhein-Main’. 3. report. (Hessisches Ministerium fuer Wirts- 
chaft und Technik, Wiesbaden (Germany, F.R.)). 1985. 
109p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. Order Number DE89770339/JAW. 

The work on the ‘Regional Energy Supply Concept Rhein- 
Main’ started in 1982 on the orders of the Hessen Minister of Eco- 
nomics and Technology in coordination with the Hessen Minister 
of the Interior, the Hessen State Chancellery, and the Hessen Min- 
ister of Labour, Environmental and Social Affairs. The project was 
funded by the Federal Minister of Research and Technology and 
by some cities and public utilities of the Rhine-Main region. The 
project is to improve the political and projecting basis for low-cost, 
non-polluting and rational energy supply. As far as possible, the 
projects and targets of the regional associations, utilities and region- 
al planning authorities have been taken into account. The concept 
was developed on the basis of standardized assumptions. It will 
serve as a decision aid and is not intended to replace community- 
and utility-based projecting. It is also limited to the space heating 
sector; electric power generation is not considered unless in cases 
where space heat generation is implied, waste heat utilisation is pos- 
sible, or electric power is used for heat generation. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 24064, 24070, 24073, 24160, 24362, 24460, 
24464, 24466, 24478, 24487, 24488, 24492, 24493, 24495, 24531, 24623, 25495 


24413 (ANL/EES-TM—368) Minority Transportation 
Expenditures Allocation Model (MITRAM): User documenta- 
tion for the personal computer spreadsheet version. Vyas, 
A.D.; Dantini, D.J.; Marik, S.K. (Argonne National Lab., 
IL (USA). Energy and Environmental Systems Div.). Feb 
1989. Contract W-31109-ENG-38. 54p. NTIS, PC A04/MF 
A0l - OSTI; 1; GPO Dep. Order Number DE89010296/ 
JAW. 

The Minority Transportation Expenditures Allocation Model 
(MITRAM) can project various transportation-related attributes of 
minority and majority populations. Individual components of the 
model were developed using time-series data and then validated in- 
dependently using cross-sectional data. The model projects vehicle 
ownership, vehicle-miles of travel, workers, new car and on-road 
fleet fuel economy, amount and share of household income spent 
on gasoline, and household expenditures on public transit and taxis. 
These attributes are projected for whites, blacks, and both. This 
report describes how various components of MITRAM work and 
how to use MITRAM on an Apple Macintosh or an IBM PC. Two 
spreadsheet software packages are available: Excel for the Mac- 
intosh, and Lotus 1-2-3 for the IBM PC. The Excel version pro- 
duces a set of graphs showing historical and projected values of the 
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transportation attributes, while the LOTUS version presents only 
the numbers in the spreadsheets. 27 figs., 1 tab. 


24414 (INA—R71-38/1987) James Bay and Northern 
Quebec Agreement, Northeastern Quebec Agreement, Cree- 
Inuit-Naskapi. (Department of Indian and Northern Affairs, 
Ottawa, Ontario (Canada)). 1988. 47p. (In English and 
French). (MICROLOG—88-02464). Indian and Northern 
Affairs Canada, Communications Branch, Terrasses de la 
Chaudiere, Ottawa, Ont., Canada K1A OH4; $N/C; MF 
CANMET/YTID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The Agreements relevant to this report were signed by the 
Canadian and Quebec governments, representatives of native 
people of northern Quebec, Hydro-Quebec, and the James Bay 
energy and development corporations. The Agreements enabled 
Hydro-Quebec to pursue vast hydroelectric developments and also 
provided cash payments and numerous benefits to the native 
people. Some benefits highlighted in this report include provision 
of new housing and public facilities, the implementation of self-gov- 
ernment, and participation by the natives in such programs as envi- 
ronmental protection. The report also includes brief details of the 
contribution of various departments, agencies and appointees of the 
federal government in the continuing implementation of provisions 
of the agreements. These include electricity supply to certain 
remote communities, currently the responsibility of Indian and 
Northern Affairs, to be transferred to Hydro-Quebec, and energy 
demonstration programs assisted by Energy, Mines and Resources. 
20 figs. 


24415 (ORNL—6432) Urbanization and energy use in 
economic development. Jones, D.W. (Oak Ridge National 
Lab., TN (USA)). Mar 1989. Contract AC05-840R21400. 
148p. NTIS, PC A07/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89010190/JAW. 

This paper identifies a number of developments which are 
prominent during the urbanization of a country and which have 
particularly strong implications for energy use. Concomitant with 
urbanization, the industrial composition of the economy’s produc- 
tion shifts, with reductions in agriculture and increases in the im- 
portance of primary metals, chemicals, and cement, all of which are 
relatively energy-intensive sectors. Evidence from India indicates 
that the movement of a worker from agriculture to the least 
energy-intensive urban activity other than services will quadruple 
per worker production energy requirements. Next, population con- 
centration associated with urbanization facilitates increases in the 
scale of production which in turn encourages the substitution of 
modern energy for traditional fuels and requires energy for longer 
deliveries. Also, concentrated, off-farm populations require process- 
ing and delivery of food, which are not required for largely agri- 
cultural countries. Domestic activity changes send activities which 
were formerly conducted in the household with little or no energy 
use, outside, usually into firms, where fuels are used. Urban house- 
holds also use considerably more transportation than do rural 
households. Evidence from Hong Kong indicates that pure urban 
density increases encourage substitutions of modern energy for tra- 
ditional fuels. Finally, increased real incomes associated with urban- 
ization increase energy consumption, with an elasticity of roughly 
unity. Aggregate cross-sectional data evidence from sixty develop- 
ing countries was used to examine the overall magnitude of the ef- 
fects of urbanization and associated developmental changes on per 
capita energy use. Controlling for industrial structure, per capita 
income (per capita gross domestic product), and several other vari- 
ables, a one-percent increase in urbanization will cause a one-half 
percent increase in per capita energy use. 81 refs., 5 figs., 63 tabs. 


24416 (PB—89-150700/XAB) Utilities and economic de- 
velopment: new partnerships for growth. Final report. 
Bartsch, C.; DeVaul, D. (Northeast-Midwest Inst., Wash- 
ington, DC (USA)). Jan 1989. 74p. NTIS, PC A04/MF 
AOl. 

To enlist new partners in local economic-development pro- 
grams, the Economic Development Administration funded a 
project aimed at enlisting utility companies in business and job- 
growth efforts in rural communities. The Northeast-Midwest Insti- 
tute selected two communities -- Osage, Iowa and Somerset 


29 ENERGY PLANNING AND POLICY 
2903 Environment, Health, And Safety 


County, Pennsylvania to demonstrate innovative pilot programs of 
interest-subsidized loans by utilities to help retain and expand exist- 
ing firms. The programs demonstrated how to integrate energy effi- 
ciency and related financial incentives into a sound economic devel- 
opment strategy. This report describes the pilot programs’ design 
and start-up phases, key program components (including subsidy 
mechanisms and the energy-efficiency audit process), business out- 
reach and publicity strategies, and problems and opportunities. It 
also describes initial program results. 


24417 (PB—89-154538/XAB) Human reliability in prob- 
abilistic risk assessment: a retrospective study. Pyy, P.; Pulk- 
kinen, U. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Saehkoetekniikan Lab.). 1988. 74p. (VTT/RN—908). 
NTIS, PC E04/MF AOI. 

The aim of this report is to describe methods used in the 
human reliability analyses of five probabilistic risk assessments and 
the results achieved. The main areas of the study are: scopes and 
objectives of the human-action analyses, identification and classifi- 
cation of human errors, treatment of maintenance versus operation- 
al activities, impact of recovery actions, inclusion of psychological 
factors, human actions modelling, data sources used and impact of 
human activities on the core-melt frequency. In addition, the uncer- 
tainty analyses connected with human reliability are reviewed. 
Similar and diverse ways to analyze hi-man reliability are illustrated 
in several tables and figures. It became evident that the quality of 
human actions analysis documentation varies significantly. Also the 
extent to which commission type human errors cause easily hazard- 
ous plant transients is usually low. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 24392, 24414, 24448, 24489, 24553, 24608, 
24609, 24616, 24624, 24625, 24626, 25309, 25310, 25311, 25312, 25326, 25327, 
25328, 25338, 25339, 25358, 25359, 25360, 25361, 25362, 25382, 25402, 25403, 
25405, 25406, 25407, 25408, 25409, 25410, 25411, 25412, 25413, 25414, 25415, 
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25427, 25428, 25429, 25430, 25431, 25432, 25433, 25434, 25435, 25436, 25437, 
25438, 25439, 25440, 25441, 25442, 25443, 25444, 25445, 25446, 25447, 25448, 
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24418 (AEC—1987) Environmental Council of Alberta, 
annual report, 1987. (Environment Council of Alberta, Ed- 
monton (Canada)). 1987. 7lp. (MICROLOG—88-05055). 
Environment Council of Alberta, 8th Floor, Weber Centre, 
5555 Calgary Trail, Edmonton, AB, Canada T6H 5P9; $N/ 
C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI; 
$10 CAN. 

A summary is presented of the year’s activities of an inde- 
pendent agency serving to advise the Alberta government on envi- 
ronmental matters. One of the tasks assigned to the agency was a 
review of the draft of the Canadian federal Environmental Protec- 
tion Act, and a detailed criticism of this Act is given, along with 
recommended changes to make the Act more effective. It is noted 
that no public hearings were assigned to the agency during 1987, 
despite the presence of sufficient environmental issues in the prov- 
ince to justify such hearings. However, a number of reports on re- 
cycling were issued, based on public hearings held in 1986. The 
agency also has a variety of public advisory committees, encom- 
passing such areas of concern as energy and nonrenewable re- 
sources, renewable resources, pollution, and environmental protec- 
tion, and reports of these committees are presented. These reports 
include resolutions presented to appropriate bodies of the provincial 
government and other local governments, and the response to those 
resolutions. other sections of this document include descriptions of 
the agency's public information activities, and a report on the 
agency’s organization and administration. Financial statements are 
also included. 
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24419 (CONF-8806344—Summ.) Reorganisation of the li- 
ability for environmental damage. (Rudolf von Bennigsen- 
Stiftung, Hannover (Germany, F.R.)). 1988. 36p. (In 
German). (CONF-8806344—). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE89770334/JAW. 

From 5. Bonn experts’ discussion on reorganisation of the li- 
ability for environmental damage; Hannover, F.R. Germany (21 
Jun 1988). 

The brochure discusses all aspects of liability, i.e. strict liabil- 
ity, polluter pays principle, burden of proof, indirect liability, jus- 
tice, accidents, summation and remote damage, effects of jurisdic- 
tion on legislation, damage from normal operation, insurance law, 
necessity and extent of a legal amendment, contributory fault, fund- 
ing. The discussion was to gain the information required for a po- 
tential reorganisation of environmental liability. (HSCH). 


24420 (NRC/BR—351) Communication in _ building 
(building documentation and classification). Granum, H. (Na- 
tional Research Council of Canada, Ottawa, Ontario. Div. 
of Building Research). 1971. 29p. (CE—02540). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report deals with the problems of arranging, filing and 
retrieving documents connected with building. The author details 
major types of documents in building, codes and standards, cost 
data, and clarification systems. An appendix is dedicated to the 
quality declaration system in Scandinavia. 


24421 (TU/CEA—1981, pp 11) An overview: priorities 
for planners, scientists and engineers. Napier, D.H. 1981. 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. (CONF-8105276—; CE— 
02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

The standpoint of this overview is that while the disposal of 
wastes must comply with legal requirements, the attainment of an 
acceptable level of success can only be arrived at by continuing re- 
search and development in order to improve existing procedures 
and to solve new problems as they arise. The author detailes the 
definition of hazardous wastes, legislation relating to the disposal of 
hazardous wastes, management problems(organization, security 
during storage, handling, protective equipment, contingencies), 
planning (transportation, choice of the disposal site, treatment 
plants and landfill sites). Finally the problems of risk analysis and 
education are discussed. 


24422 (TU/CEA—1981, pp 26) Hazardous wastes: the 
legal context. A review of Ontario environmental law and its 
practical application. Olchowski, C.M. (Ministry of the En- 
vironment). 1981. CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

Enforcement of provincial environmental laws applicable to 
hazardous waste is primarily accomplished through the approvals 
process, the issuance of orders, and the prosecution of violations. 
While most prosecutions are conducted by the province, private 
complainants have the right to do on their own initiative and have 
done so. Private lawsuits for damages may also be launched if haz- 
ardous waste activities cause personal injury, property damage, nui- 
sance and other interferences with private rights. 


24423 (TU/CEA—1981, pp 7) Regulating hazardous 
wastes, insuring pollution liability. A practical solution. 
Muller, C.A. (Clarkson Puckle Insurance Broking Group). 
1981. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 
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Efforts of insurance companies have concentrated on pollu- 
tion risks from land-based operations, especially involving hazard- 
ous wastes; while nuclear wastes are not insurable otherwise than 
through nuclear pools in every country, nevertheless uranium 
mining is insurable under the programme. As a result of this co- 
operation, environmental Impairment Liability (EIL) coverage is 
now available throughout the world. A comprehensive approach 
has been followed in defining the indemnifiable effects of environ- 
mental impairment. Exclusions, the rating of risks and new legisla- 
tion in Ontario and the U.S.A. are discussed. 


24424 (TU/CEA—1981, pp 15) Industry's view of waste 
management. McCoubrey, J.A. (Lambton Industrial Socie- 
ty). 1981. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI; 
$0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

Various industrial associations and government, industry task 
forces have discussed the subject of waste management. Waste in- 
jection in a deep well, the application for a certificate of approval 
and the validity of toxicologoical data are discussed. The waste Ex- 
change program for converting waste into raw materials is also dis- 
cussed. The view of the industry is that useless waste should be 
dumped in areas adjacent to the production facilities. 


24425 (TU/CEA—1981, pp 7) Overview of federal ac- 
tivities in hazardous waste management in Canada. Niemela, 
V.E. (Dept. of the Environment, Waste Management 
Branch). 1981. CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

It is estimated that Canada generates approximately 1 M 
ton/y of hazardous wastes. The purpose of this paper is to present 
an overview of federal activities in the hazardous waste manage- 
ment field. The following items are discussed: description of the 
hazardous waste problem in Canada; review of federal mandate; 
current joint federal/provincial activities; review of federal activi- 
ties such as organizational developments, legislative activities, re- 
search and technology development initiatives, guidelines develop- 
ment, and federal involvement in international activities. 


24426 (TU/CEA—1981, pp 11) Ontario provincial gov- 
ernment programs. Macfarlane, C.J. (Ontario Ministry of the 
Environment). 1981. CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 
(CONF-8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

The public’s expectations as to the disposal of hazardous 
wastes are presented. There are 50 to 60 Mgal/y of liquid wastes 
coming from Ontario industries, of which approximately 5 go to 
the USA and 19 directly into municipal garbage. Treatment facili- 
ties and landfill sites are discussed. The scientific interest of landfill 
studies is emphasized. 


24427 (TU/CEA—1981, pp 10) The proper management 
of hazardous wastes. A service industry perspective. Hanne- 
man, R.L. (National Solid Wastes Management Assoc.). 
1981. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A O0GI1; 
$0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 
From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 
ie waste service industry offers a perspective and a pro- 
gram for the proper managemeni of hazardous wastes. The prob- 
lems of the past are the cause of the present situation. Among them 
are: the lack of public knowledge and understanding; the lack of 
technical knowledge on proper hazardous waste management; and 
the lack of incentives for the same purpose. The waste service in- 
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dustry supports a strong program of government involvement in 
the regulation of hazardous waste management. In the industry's 
opinion, there are five basic requirements for a successful hazardous 
waste management program: recognizing limited resources and 
ranking efforts; developing specific and reasonable standards for 
managing hazardous wastes; assuming that all those who would 
manage hazardous wastes are capable of discharging their financial 
responsibilities for liabilities incurred as managers of these wastes; 
insisting on full and fair enforcement of facility standards and oper- 
ators’ performance; and devising mechanisms that assure construc- 
tion of the new facilities which meet these standards. This program 
reduces risk and should preclude the need for government-owned 
facilities. 


24428 (TU/CEA—1981, pp 18) Chemodynamics of toxic 
substances. Mackay, D. (Univ. of Toronto, Dept. of Chemi- 
cal Engineering). 1981. CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 
(CONF-8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

The author discusses the various ways to prevent the Toxic 
Event from taking place; this event may be self evident or more 
difficult to detect. The dissemination of toxic substances can be un- 
derstood through environmental chemodynamics, that is the study 
of the pathways, movements, partitioning and reactions of a sub- 
stance throughout the large numbers of media which comprise the 
environment. The opposite cases of DDT and p-cresol are dis- 
cussed. The importance of very small concentrations of toxic sub- 
stances in the natural media, and of very small leakages from indus- 
trial proceses, should not be underestimated. It may be that the in- 
formation about the adverse effects of low concentrations of toxic 
substances is fundamentally inaccessible. Disposal strategies are 
briefly discussed, attention being paid to the Love Canal affair, to 
sludge farming, and to the Arctic. 1 fig. 


24429 (TU/CEA—1981) Two-day symposium on the 
treatment and disposal of hazardous wastes. (Toronto Univ., 
Ontario (Canada). Dept. of Chemical Engineering and Ap- 
plied Chemistry). 1981. vp. (CONF-8105276—; CE—02512). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

The purposes of this symposium are to identify the hazards 
associated with the disposal and treatment of wastes, including or- 
ganics, heavy metals and radioisotopes; to review legislation and 
reglulations that are in place and likely to be developed relevant to 
the disposal of hazardous wastes, to identify the key technological 
elements to the waste problem, including inplant processing, bio- 
treatment and landfilling, chemical destruction and indefinite con- 
finement; to identify the risks involved, and to explore the extent to 
which liability insurance is available. Seventeen contributions from 
this symposium have been abstracted separately. 
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24430 (AFLW/FS—8889) [Alberta Dept. of Forestry, 
Lands and Wildlife] Guide to programs. (Alberia Dept. of 
Forestry, Lands and Wildlife, Edmonton (Canada). Forest 
Service). 1988. 227p. (MICROLOG—88-05734). Dept. of 
Energy, Information Centre, Petroleum Plaza Tower, 9915- 
108 St., Edmonton, AB, Canada T5K 2C9; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report describes the programs of the Agency. In the 
energy resources sector, the subjects covered are: mineral re- 
sources, mineral revenues, policy analysis, planning, scientific and 
engineering services and research. In the finance and administration 
sector, the report covers: general services, and human resources. In 
the field of foresty, lands and wildlife, the report covers: Alberta 
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forest service, fish and wildlife, forest industry development, land 
information services, policy secreariat, and public lands. 


24431 (BS—8503) Analysis of satellite digital imagery in 
support of DFO [Dept. Fisheries and Oceans] oceanographic 
operations in the Beaufort Sea. Borstad, G.A. (Borstad 
(G.A.) Ltd., Sidney, BC (Canada)). 1985. 12p. (MICRO- 
LOG—88-05256). Canada Dept. of Fisheries and Oceans, 
Scientific Info. & Pubs. Branch, 200 Kent Street, 14th. 
Floor, Ottawa, ON, Canada KiA 0OE6; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Thermal and broad-band visible imagery from the NOAA 7 
satellite was obtained over the southern Beaufort Sea during the 
months of July, August and September 1984. Digital data were 
then analyzed to produce maps of sea surface temperature and tur- 
bidity. Geometric distortions in the imagery, caused by the earth’s 
curvature, satellite motion and the sensor scanning mechanism, 
were corrected, and cloud and ice features in the rectified thermal 
and visible data were masked. A thermal gradient for every square 
kilometer in the image was calculated, for use in mapping gradients 
and fronts. Some limitations of satellite imagery are discussed. 9 
refs., 4 figs. 


24432 (CMG—R6-01) A preliminary evaluation of direct 
elimination techniques for reservoir simulation problems. 
Behie, A. (Computer Modelling Group, Calgary, AB 
(Canada)). 1978. 40p. (CE—02543). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This study is an evaluation of the performance of the Yale 
sparse matrix package in comparison with existing elimination rou- 
tines in a Black Oil reservoir simulator. The main features of the 
Yale sparse matrix package are an efficient ordering algorithm, a 
condensed data structure, and a symbolic factorization before elimi- 
nation that determines the structure of the factored matrix. The 
performance of the Yale sparse matrix package is evaluated on the 
basis of storage required, theoretically calculated number of oper- 
ations required for elimination, and actual CPU seconds required 
for matrix solution. The results show that the ordering algorithm in 
the Yale package is more efficient than the existing ordering algo- 
rithms for two-dimensional grids with equal numbers of unknowns 
in both directions. The elimination routines in the Yale package, 
however, are found to be less efficient. This study suggests that a 
more specific elimination routine, which takes advantage of the im- 
proved ordering, could be written. Modifications that may improve 
the performance of the Yale package, possible applications, and 
areas of further investigation are discussed. 11 refs., 4 figs., 12 tabs. 


24433 (EFG—8708) A forest policy for Prince Edward 
Island. White Paper. (Department of Energy and Forestry, 
Charlottetown, Prince Edward Island (Canada)). 1987. 21p. 
(MICROLOG—88-00271). Dept. of Energy and Forestry, 
Shaw Bldg., 105 Rochford St., PO Box 2000, Charlotte- 
town, P.E.I., Canada C1A 7N8; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This paper sets out a proposed policy by which the Prince 
Edward Island government will be guided in its programs and ac- 
tivities affecting forests and the forest sector. The current situation 
is reviewed, and it is noted that the primary responsibility for forest 
management lies with land ownership. For the 90% of forest lands 
that are privately owned, government policy is exercised through 
an extensive forest management assistance program, and through 
related programs in forest research and development, technical as- 
sistance, public education, fire control etc.. A 20-year forest devel- 
opment plan was prepared and released in 1986, and provides a pre- 
scription for substantially increased employment opportunities, self- 
sufficiency in lumber and other important forest products, substitu- 
tion of imported fuels, and silvicultural enhancement of a large pro- 
portion of privately owned forests. Objectives of the province's 
forest policy are related to ensuring that the provincial forests con- 
tribute sustainably to the economic, social and envizonmental bene- 
fit of residents. Strategy and actions that are intended to be adopted 
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by the government in order to fulfill those objectives are outlined. 
The focus of these actions is to develop forest resources within a 
framework that links resource planning with market opportunities, 
notably with regard to graded lumber, biomass fuel, Christmas trees 
and maple syrup. Biomass fuels already produce 12% of the 
Island’s energy, and have the potential to replace almost 100 mil- 
lion liters of imported oil by 2005. 


24434 (PB—89-155626/XAB) Fiscal Year 1987 program 
report: Tennessee Water Resources Research Center. (Ten- 
nessee Univ., Knoxville (USA). Water Resources Research 
Center). Aug 1988. 33p. NTIS, PC A03/MF AOl1. 

See also report for 1986, PB—88-164702. 

Contents include: water problems and issues of Tennesse; 
program goals and priorities; research project synopses; fate and 
transport of synthetic organics as influenced by diffuse versus chan- 
nelized flow of solutes; evapotranspiration measurement and estima- 
tion in Tennessee; an assessment of ground water contamination 
from oil and gas wells in the Cumberland Plateau; criteria and 
process for siting hazardous-waste management facilities in Tennes- 
see. 


24435 (QER—1987) [Quebec] Ministry of Energy and 
Resources annual report, 1986-1987. (Quebec Ministere de 
l’Energie et des Resources, Quebec (Canada)). 1987. 98p. 
(In French). (MICROLOG—88-05552). Ministere de 
l’Energie et des Ressources, Direction de la Recherche et 
du Developpement (Forets), 2700, rue Einstein, Sainte-Foy, 
PQ, Canada GIP 3W8; $4.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada F. 1A 0G1; $10 CAN. 

This document presents the flow chart of the Ministry of 
Energy and Resources of the province of Quebec during the year 
1986-1987, identifies the resources allocated to this Ministry and 
provides an account of the work achieved within the framework of 
each program. The topics covered are the organizational frame- 
work and the programs in the field of forestzy, lands, mining and 
energy. 6 tabs. 


24436 (TNO-HMT—86-376) Heat sources for heat pump 
applications in the built environment. Oldenhof, J.A. (Hoofd- 
groep Maatschappelijke Technologie TNO, Apeldoorn 
(Netherlands)). Nov 1986. 72p. (In Dutch). Hoofdgroep 
Maatschappelijke Technologie TNO, P.O. Box 342, 7300 
AH Apeldoorn, Netherlands. 

A great number of heat sources, suitable for the title subject, 
is listed. Characteristics of these sources are established and atten- 
tion is paid to the most important influences on selecting a heat 
source. For the evaluation technical and non-technical criteria have 
been classified to gain insight in the possibilities of different heat 
sources. Qualitative assessments of the separate areas for special at- 
tention are presented in tabular form to establish priorities in select- 
ing heat sources. Finally some recommendations are given with 
regard to further research. 16 figs., 60 refs., 6 tabs. 
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REFER ALSO TO CITATION(S) 23963, 23964, 24125, 24269, 24299, 24549, 
24550, 24570, 24621, 24643, 24645, 25377, 25592 


24437 (AE—8703) Alberta Surface Reclamation Fund. 
Annual report, 1987. Kowalski, K. (Alberta Dept. of the En- 
vironment, Edmonton (Canada)). 1987. 56p. (MICRO- 
LOG—88-05066). Alberta Legislative Library, 216 Legisla- 
ture Bldg., Edmonton, AB, Canada T5K 2B6; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

As of March 3, 1987, the Alberta Surface Reclamation Fund 
held security deposits totalling $63,480,887.78. These deposits are 
held as an incentive to assure satifactory reclamation of coal and oil 
sands exploration and coal, pipelines, sand and gravel and oil sands 
development operations. The document reports cash security de- 
posits and the disposition of all non-cash security deposits. This is 
an unaudited statement. 
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24438 (BCH—1988, pp 12) Status of industrial gas devel- 
opment - USA. O'Sullivan, J.B. (Inst. of Gas Technology). 
1988. B.C. Hydro, 970 Burrard St., Vancouver, BC, Canada 
V6Z 1Y3; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. (CONF-8804261—; MICROLOG— 
88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The author discusses the energy consumptions and reserves 
of North America to show the importance of natural gas. He pro- 
ceeds to the R&D effort of the government (DOE) and the indus- 
try. Topics of the research are gas-fired prime movers, cogenera- 
tion, space conditioning with natural gas, applications in which gas 
can replace electrical energy, burners (in particular of municpal 
solid waste), and the control of emission in the environment. 15 
figs. 


24439 (CANMET—86-IE) Summaries of CANMET 
energy research contracts, 1984-1985. (Canada Centre for 
Mineral and Energy Technology, Ottawa, Ontario 
(Canada)). 1986. 262p. (MICROLOG—88-05502). Canada 
Centre for Mineral and Energy Technology, Technical In- 
formation Division, 555 Booth St., Rm. 342, Ottawa, ON, 
Canada K1A 0G1; $40.00 OTHER COUNTRIES $48.00 
CAN; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

This report summarized energy-related R & D contracts that 
were sponsored by CANMET and completed in the years 1984 and 
1985. The summaries were prepared to assist in transferring to in- 
dustry the new technology created through CANMET’s extensive 
contracting program. The value of energy-related R & D that was 
contracted-out in 1984 and 1985 exceeded $22 million. The subjects 
covered were: in the field of energy conservation: residential heat- 
ing systems, energy conservation in industrial processes; in the field 
of petroleum supply: recovery of bitumen and heavy oil, treatment 
of bitumen/oil emulsions and effluent waters, upgrading of synthet- 
ic crude distillates, catalytic processes for hydrocarbon conversion, 
conversion of natural gas to liquid fuels, conversion of oil shale to 
liquid fuels, materials for hydrocarbon processing, materials for oil 
and gas pipelines, materials for offshore structures; in the field of 
coal: mining, preparation, carbonization, gasification, liquefaction, 
conventional combustion, fluidized-bed combustion, coal-liquid mix- 
ture combustion, combustion technologies for pollution abatement; 
in the field of renewable energy: biomass heating systems, materials 
for advanced energy conversion systems. 200 individual reports of 
research contracts are presented. 


24440 (CANMET—ERL87-48(TR)) Energy Research 
Laboratories annual report, 1984-85, Harcourt, J.L. (Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io (Canada)). 1985. 120p. (MICROLOG—89-00996). Canada 
Centre for Mineral and Energy Technology, Technical In- 
formation Division, 555 Booth St., Rm. 342, Ottawa, ON, 
Canada KIA 0G1; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

One of the main objectives of CANMET’s Energy Research 
program is to develop the technologies required to conserve and to 
increase the supply of liquid fossil fuels in Canada to bridge the gap 
that exists between domestic supply and demand (both internal 
demand and export opportunities). The Energy Research Laborato- 
ries (ERL) respond to this R&D objective on matters related to the 
upgrading of oil sands; heavy oil and synthetic crude production; 
coal/bitumen coprocessing; and improved oil and gas domestic 
beating furnaces. Another major objective is to develop the tech- 
nologies to burn fossil fuels, mainly coal, under environmentally ac- 
ceptable conditions; ERL responds to this objective through re- 
search in the areas of coal combustion and gasification. This report 
summarizes the activities of ERL during the fiscal year 1984/85. A 
recent reorganization of the ERL is summarily described. The total 
expenses of ERL in 1984/85 were 169 persons/year, $6.375 million 
in salaries, $3.499 million in operating costs, $2.740 million in cap- 
ital investments, and $10,000 million in contracts. Included in the 
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report are listings of emplyees, patents, publications, technical com- 
mittees, and contracts. 2 figs., 2 tabs. 


24441 (CANMET—ERL87-48(TR)F) Energy Research 
Laboratories annual report, 1986-87, Harcourt, J.L. (Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io (Canada)). 1987. 150p. (In French). (MICROLOG—88- 
05508). Canada Centre for Mineral and Energy Technology, 
Technical Information Division, 555 Booth St., Rm. 342, 
Ottawa, ON, Canada K1A 0G1; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

One of the main objectives of CANMET’s Energy Research 
program is to develop the technologies required to conserve and to 
increase the supply of liquid fossil fuels in Canada to bridge the gap 
that exists between domestic supply and demand (both internal 
demand and export opportunities). The Energy Research Laborato- 
ries (ERL) respond to this R&D objective on matters related to the 
upgrading of oil sands; heavy oil and synthetic crude production; 
coal/bitumen coprocessing; and improved oil and gas domestic 
heating furnaces. Another major objective is to develop the tech- 
nologies to burn fossil fuels, mainly coal, under environmentally ac- 
ceptable conditions; ERL responds to this objective through re- 
search in the areas of coal combustion and gasification. This report 
summarizes the activities of ERL during the fiscal year 1986/87. A 
recent reorganization of the ERL is summarily described. The total 
expenses of ERL in 1986/87 were 169 persons/year, $6.375 million 
in salaries, $3.499 million in operating costs, $2.740 million in cap- 
ital investments, and $10,000 million in contracts. Included in the 
report are listings of employees, patents, publications, technical 
committees and contracts. 2 figs., 2 tabs. 


24442 (CMRC—77/2) An outline of a research program 
for the Coal Research Centre. Barron, K. (Coal Mining Re- 
search Centre, Edmonton, AB (Canada)). 1977. 27p. (CE— 
02517). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The objective of the Coal Research Centre, as defined by 
the Policy Committee, is to conduct applications oriented research 
programs designed to improve the mining and beneficiation of 
Western Canadian Coals. Coal, in Alberta, may almost be regarded 
as two separate commodities; metallurgical coals and thermal coals. 
The CRC also has a mission of technology transfer towards the 
coal industry. Preliminary programs to be discussed by the Techni- 
cal Advisory Committee comprise the following tasks: mining tech- 
nology program (mining operations project, development entries, 
longwall mining and other mining methods, coal transportation un- 
derground; reclamation in plains surface mines); beneficiation pro- 
gram (beneficiation and moisture reduction in plains coals); technol- 
ogy transfer program (information services; computer services; coal 
mining simulation models). The organization and staffing of the 
Center are discussed; the permanent accommodation is tentatively 
designed to house an overall group of about 50 staff, of which 


about 30 are positively assigned in the present proposal. 2 refs., 4 
tabs. 


24443 (CMRC—78/5) Coal Mining Research Centre. A 
progress report. Barron, K. (Coal Mining Research Centre, 
Edmonton, AB (Canada)). 1978. 5p. (CONF-7809210—; 
CE—02505). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

From 30. Canadian conference on coal; Sydney Mines, Nova 
Scotia, Canada (17 Sep 1978). 

In August 1977, the Alberta government announced the cre- 
ation of the Coal Mining Research Centre, to be financed from the 
Alberta/Canada Energy Resource Research Fund (ERRF). The 
objective of the Centre is to carry out research aimed at improving 
the Mining and beneficiation of coal. This progress report about the 
first year of existence of the centre details the organizational struc- 
ture of the Centre, its accommodation and staffing, its research pro- 
gram in the fields of surface mining, underground mining and coal 
preparation, and its mission of technology transfer. 
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24444 (DOE/CE/64615—T2-Vol.3) Developmental state 
program for institutional conservation: Volume 3: Final tech- 
nical report, October 1, 1986--September 30, 1988. (New 
Mexico Dept. of Energy, Minerals and Natural Resources, 
Santa Fe (USA)). 1988. Contract FG01-86CE64615. 477p. 
NTIS, PC A21 - OSTI. Order Number DE89009242/JAW. 
The State of New Mexico has contracted with Frank Bolek 
and Associates to perform an Energy Audit (EA) for Cloudcroft 
Elementary School and Cloudcroft High School and to organize 
data at the schools to assist the School District in developing a 
Heating, Ventilating and Air Conditioning (HVAC) Preventative 
Maintenance (PM) program. The goal of both the EA and PM is to 
reduce energy consumption and operating costs of the schools. 


24445 (DOE/CH/10093—38) Programs in renewable 
energy, fiscal year 1989. (Solar Energy Research Inst., 
Golden, CO (USA)). Dec 1988. 67p. NTIS, PC A04/MF 
aoa OSTI; 1; GPO Dep. Order Number DE89000830/ 
JAW. 

Federal involvement in renewable energy research and de- 
velopment (R&D) focuses on long-term needs to achieve national 
policy goals. Private-sector industry tends to focus on short-term 
rather than long-term activities and is generally reluctant to invest 
in projects that do not produce tangible benefits in the near term. 
The federal government, on the other hand, sets long-term R and 
D priorities for energy security and fills the gaps in the early 
phases of high priority R and D that industry is not willing or able 
to perform. The US Department of Energy’s Renewable Energy 
Program provides for industry involvement in determining long- 
term research needs, sponsors the research needed to address these 
priorities in collaboration with industry, and disseminates research 
results. This publication describes the specific research activities 
that will be undertaken during FY 1989 in each individual program 
along with the results expected from those activities. 


24446 (DOE/CH/10093—51) Energy storage and distri- 
bution program summary: Volume 1: Overview, fiscal year 
1988. (Solar Energy Research Inst., Golden, CO (USA)). 
Feb 1989. 20p. NTIS, PC A03 - OSTI. Order Number 
DE89000866/JAW. 

The OESD research program covers the spectrum from 
basic research to exploratory engineering development. One part of 
OESD’'s two-part R and D strategy is to develop technical ad- 
vances responsive to rapidly changing national needs, taking the ad- 
vances to the point where critically important private sector par- 
ticipation occurs. The other part of the R and D strategy is to con- 
duct fundamental research focusing on high-risk, long-term technol- 
Ogies. 


24447 (DOE/ER—0395) 1988 review of the Basic 
Energy Sciences Program of the Department of Energy: A 
report of the Basic Energy Sciences Advisory Committee. 
(Department of Energy, Washington, DC (USA). Office of 
Energy Research). Nov 1988. 59p. NTIS, PC A04/MF A0Ol 
- OSTI; 1; GPO Dep. Order Number DE89010662/JAW. 

In this report we first address the program of research 
grants, largely through the reports in appendices by our subcom- 
mittees. These grants are the heart of the Department's investment 
in basic research and are being badly squeezed by budget pressures. 
We next turn to some important issues with respect to major facili- 
ties. We then provide our response to the request in the 19 April 
1988 letter that we recommend “near-term directions for future pri- 
orities” both at constant and at more appropriate budget levels. Fi- 


nally, we report the steps we have taken in response to the 20 May 
letter. 


24448 (EC/CPG—8806) Energy research & development 
programme. 1986-87 Annual report. (Environment Canada, 
Ottawa, Ontario. Corporate Planning Group). 1988. 144p. 
(CE—02484). Environment Canada, Library Services, Ter- 
rasses de la Chaudiere, 10 Wellington St., Ottawa, ON, 
Canada K1A 0H3; $N/CC CAN. 

This report provides a detailed overview of Environment 
Canada’s Energy Research and Development Program associated 
with the interdepartmental Panel on Energy R&D. It does not deal 
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with the programs not directly associated with Panel resources 
(such as oil spills and nuclear power). A comprehensive summary is 
provided for each Service's resources, including annual reports for 
individual projects. The resources discussed include those provided 
by the Panel on Energy R&D, Environment Canada support, indus- 
trial and provincial sectors, and other federal funds. Highlights of 
program accomplishments, with more detailed financial summaries 
and project descriptions, are given for the Atmospheric Environ- 
ment Service, the Corporate Planning Group, and Conservation 
and Protection. Projects focus on acid rain, toxic chemicals, climate 
change, and human health and safety. 


24449 (EMR/CRE—EL79-1) New energy/new opportu- 
nities. Programs to develop renewable energy and conserva- 
tion. (Department of Energy, Mines and Resources, Ottawa, 
Ontario (Canada). Conservation and Renewable Energy 
Branch). 1979. Vp. (CE—02478). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Information on government programs for the research or de- 
velopment of products and services related to renewable energy are 
presented. Each program provides information on the purpose, sub- 
programs and their purposes, suggestions for uses of the various 
types of renewable energy, the total amount of funds available and 
the range of individual awards, deadline for application and general 
time of approval, some examples of programs approved, and a con- 
tact. The areas covered include agriculture, building design, solar 
heating, biomass use in the forestry industry and the residential 
sector, industrial research, employment, information services, indus- 
trial training, enterprise development, small business, export mar- 
kets, regional development, and inventor's assistance. 


24450 (FO—8808) Energy R&D program, 1987/88. (De- 
partment of Fisheries and Oceans, Ottawa, ON (Canada)). 
1988. 156p. (CE—02482). Canada Dept. of Fisheries and 
Oceans, Scientific Info. & Pubs. Branch, 200 Kent Street, 
12th. Floor, Ottawa, ON, Canada K1A 0E6; $N/C. 

An annual report is presented on expenditures by the Cana- 
dian Dept. of Fisheries and Oceans on research projects in support 
of the interdepartmental Panel on Energy R&D program of the 
Dept. of Energy, Mines and Resources. Expenditures are provided 
by source, with a summary from 1977-78 to the present. Expendi- 
tures are detailed by proram committee, responsibility centre, ocean 
area, and subject. Summaries of the accomplishments of hydrog- 
raphy, physical and chemical sciences, biological sciences, and fish- 
eries development are included. Specific projects are listed by 
name, and include information on the manager, resources expended 
in the current year, the contractor, the year’s objectives, accom- 
plishments, problems encountered, and publications/reports in the 
year or in press. Projects cover various aspects of the fishing indus- 
try, fuel usage, fish plants, aquaculture, environmental pollution, 
wave modelling, ice study, offshore hydrography, navigation, ice- 
bergs and sea ice, wind measurement, marine mammal sensing, deg- 
radation of oil, and effects of oil production. 


24451 (ORNL/PPA—88/2) Oak Ridge National Labora- 
tory institutional plan, FY 1989--FY 1994, (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1989. Contract AC05- 
840R21400. 189p. NTIS, PC A09/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009947/JAW. 

This report contains a description of the programs now 
under way and those planned for in the future. The past decade has 
witnessed a growing awareness of the connection between ad- 
vances in science and technology and economic growth. It has also 
witnessed the growing concern that the United States is falling 
behind in its ability to compete in certain arenas of technology de- 
velopment. As a result, there has been an examination of many ac- 
tivities in our nation to determine what might be done to improve 
our ability to compete on a global scale. Competitiveness has 
become a buzz word. We need to continue to identify and conduct 
outstanding frontier programs of basic and applied research and 
technology development. Competitiveness means periodic critical 
review of these programs to ensure that they are excellent and con- 
sistent with the national needs. In that regard, ORNL and the other 
Department of Energy Laboratories have a vital role to play in 
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various arenas involving competitiveness. To enhance our competi- 
tive position in international commercial markets, better working 
relationships with industrial organizations will help to transfer 
knowledge about the Laboratory's scientific and technological de- 
velopments. Our colleagues from industry can also help the Labo- 
ratory scientists to better understand industry problems that the 
Laboratory might help to solve. This type of synergistic relation- 
ship also exists between universities and the Laboratory. Jointly 
sponsored research and other interactions provide access to unique 
facilities and invigorating discussions. Also, to be competitive in the 
future, the DOE Laboratories and industries need sufficient techni- 
cal staff. Closer ties with schools and universities can help this situ- 
ation by stimulating our youth, including minorities and women to 
consider careers in science and engineering. 


24452 (UCRL—52000-88-12) Energy and Technology 
Review, December 1988. Poggio, A.J. (ed.). (Lawrence 
Livermore National Lab., CA (USA)). 1988. Contract W- 
7405-ENG-48. 38p. NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009012/JAW. 

This issue of Energy and Technology Review contains that 
following programs accomplished by Lawrence Livermore Nation- 
al Laboratory: (1) The Wide-Field-of-View Camera, a family of 
electronic cameras, based on a novel lens concept, was developed 
that provide widefields of view, high angular resolution, and real- 
time image processing. (2) Field Radiography for Nondestructive 
Evaluation. (3) Theory and Design of Laboratory X-Ray Laser Ex- 
periments, laboratory x-ray lasers at wavelengths as short as 5 nm 
was designed and lasers capable of making holograms of structures 
within live biological cells is aimed. (4) An X-Ray Laser Experi- 
ments and Applications, laboratory x-ray lasers is improved and 
preliminary x-ray holography tests have begun. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 24342, 24344, 24345, 24417, 25495 


24453 (CONF-890383—1) Science, technology, and socie- 
ty. Vaughen, V.C.A. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400. 19p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008237/JAW. 

From Spring ORSERS students presentation; Oak Ridge, 
TN, USA (1 Mar 1989). 

This report discusses the ethical aspects of science and tech- 
nology and its interrelationships with society and the welfare of 
human life. Low-level occupational radiation exposure and hazards 
of high technologies are emphasized. The author pointed out the 
paradox of "two cultures” - science and humanities. 


24454 (LBL—26699) Atomic energy as an humane en- 
deavor: Retrospective on its development. Seaborg, G.T.; 
Stahlkopf, K.E. (Lawrence Berkeley Lab., CA (USA)). Jan 
1989. Contract AC03-76SF00098. 51ip. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009306/ 
JAW. 

This report is a speech delivered in Tokyo, Japan, by the 
author. It covers the historical aspects of atomic energy, from the 
pre-fission days until present. Such pioneer experiments conducted 
by O. Hahn, L. Meitner, and F. Strassmann to describe barium iso- 
topes as the result of bombardment of uranium with neutrons are 
discussed. The author also discussed in detail the pre-war nuclear 
research at Berkeley, a leading center of nuclear research. Such im- 
portant events as the synthesis and identification of cobalt-60, 
iodine-131, and technetium-99m are also discussed. The author dis- 
cussed the nuclear power as a source of electricity and the perspec- 
tive on the future of nuclear power. 32 refs., 19 figs., 5 tabs. 


24455 (PB—89-166193/XAB) Hanford, threshold of an 
era: a facsimile report. Hageman, R.C. (USAEC Division of 
Technical Information Extension, Oak Ridge, TN). 19 Mar 
1947. 67p. (HOD-RCH—1). NTIS, PC A04/MF AO1. 

This report tells in a popular and readily understandable 
style the story of American atomic energy developments particular- 
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ly as applied at the Hanford Engineer Works. It presents a concise 
history of the Hanford Development and a concise description of 
the Hanford Plant. The report discusses the elementary facts about 
atoms, then radioactivity and transmutation. It then discusses the 
preparation of uranium, pile charging and discharging, plutonium 
accountability, and describes the separations process. Further, the 
report talks about canning of metallic uranium slugs, formation of 
neutron-absorbing fission products, and film formation and corro- 
sion. Last, it talks about the conservation of fissionable material and 
the future of atomic energy. 


2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 24491, 24579, 24587 


24456 (BCH—1988, pp 8) Experience with industrial co- 
generation. Petersen, D.W. (Pacific Gas and Electric Co., 
San Francisco, CA, USA). 1988. B.C. Hydro, 970 Burrard 
St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/YTID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA 0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

This paper discusses Pacific Gas and Electric’s (PGE) per- 
spective on cogeneration and utilities. It is estimated that non-utility 
producers will be providing over 45% of the additions to PGE’s 
resource mix by the late 1990s. The author discusses the Public 
Utilities Regulatory Policies Act and its impact on cogeneration; 
because of incorrect forecasts, an overpayment problem to qualify- 
ing facilities has deveioped. He then presents PGE’s cogeneration 
strategy and to the future of cogeneration in California. 


24457 (TNO-HMT—87-036) Input of cogeneration units 
in the future Dutch electric power supply. Woudstra, N.; Van 
Melle, A.; Hartman, M. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)). Feb 1987. 
130p. (In Dutch). Hoofdgroep Maatschappelijke Technolo- 
gie TNO, P.O. Box 342, 7300 AH Apeldoorn, Netherlands. 

An investigation was carried out to determine the signifi- 
cance of a large input of cogeneration units for the electric power 
generation, next to the input of coal and uranium. Thereto a pro- 
duction plant has been set up to generate heat and electric power. 
The plant serves as a basis for a number of comparative calcula- 
tions: basic calculations to investigate the influence of some strate- 
gies on the cogeneration input, and sensitivity calculations to deter- 
mine the influence of a few changes in the starting points. Some 
variants have been deduced from this plant, which is based on 
prognosis for the year 2000. By means of the computer calculation 
program OPINIE (Optimale Inzet en Instelling van Eenheden: Op- 
timal Input and Installation of Units) the minimal variable costs 
were calculated for different situations. Finally for each considered 
situation the total annual costs have been calculated. 53 figs., 13 
refs., 30 tabs., 3 apps. 


2910 Conservation 


REFER ALSO TO CITATION(S) 24444, 24466, 24525, 24531, 24539, 24549, 
24550, 24554, 24572, 24614, 24615 


24458 (DOE/CS/62027—T1) The state of missouri 
annual energy savings report to DOE (CE-462). Barnett, 
D.R. (Missouri Dept. of Natural Resources, Jefferson City 
(USA). Div. of Energy). Mar 1989. Contract FG47- 
80CS62027. 175p. NTIS, PC A08/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89008613/JAW. 

This 175 page in-house report is a compendium of energy 
savings impact evaluations of programs operated as part of the 
State Energy Conservation Program (SECP). Evaluation method- 
ologies pertaining to 36 projects are detailed. The report is updated 
annually and is submitted to the US Department of Energy. Results 
of the evaluations indicated that by the end of 1988, the Missouri 
Department of Natural Resources’ Division of Energy attributed 
50.2489 trillion BTU saved through SECP. A chart summarized 
energy savings from 1980 to 1988 is included. 
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2920 Supply, Demand, And Forecasting 


= ALSO TO CITATION(S) 24066, 24097, 24456, 24466, 24477, 24492, 
4531 


24459 (AD-A—202367/9/XAB) Power-plant fuel con- 
sumption: a linear and rule-based system. Memorandum 
report, January 1985-April 1988. Bryant, K.J. (Naval Sub- 
marine Medical Center, Groton, CT (USA). Submarine 
Medical Research Lab.). 19 Sep 1988. 10p. (NSMRL-MR— 
88-2). NTIS, PC A02/MF AO1. 

A regression equation was developed to predict Naval Sub- 
marine Base power-plant fuel consumption throughout the year. 
Fuel consumption was based on generator characteristics and sea- 
sonal characteristics. Both linear prediction and rule-based informa- 
tion were combined to obtain an accurate prediction of fuel con- 
sumption. The resulting regression equation estimates past fuel con- 
sumption from seasonal (degree day) and power-plant characteris- 
tics with over 90% accuracy. Through the use of the equation, 
power-plant personnei are avie io identify significant deviations in 
fuel consumption during any operating period using a hand calcula- 
tor. The equation has proved to be an effective diagnostic and man- 
agement tool. 


24460 (CONF-890510—1) The US Department of 
Energy’s least-cost utility planning program. Berry, L.; Hirst, 
E. (Oak Ridge National Lab., TN (USA)). 1989. Contract 
AC05-840R21400. 16p. NTIS, PC A03/MF A0O1 - OSTIT; 1; 
GPO Dep. Order Number DE89007513/JAW. 

From 4. national conference on utility DSM programs: 
demand-site management strategies for the 90’s; Cincinnati, OH, 
USA (2 May 1989). 

The Least-Cost Utility Planning Program (LCUP) of the US 
Department of Energy (DOE) was created at the direction of Con- 
gress in 1986. The purpose of the program is to provide utility 
planners and regulators with data, analysis and evaluation tools that 
can assist with the selection of supply and demand options that de- 
liver high-quality, low-cost energy services to customers. In 1987 
fourteen grantees were selected by DOE to develop least-cost plan- 
ning data and tools. Oak Ridge National Laboratory (ORNL) is 
conducting an ongoing assessment of the fourteen DOE/LCUP 
projects which includes technical oversight and reviews of draft 
and final reports. ORNL is preparing a report that synthesizes 
across the individual projects to draw conclusions about the accom- 
plishments of LCUP as a whole. This paper summarizes the types 
of data, models and planning tools developed by each of the four- 
teen grantees and suggests who could best use them for what pur- 
pose. The grantees are addressing a wide range of issues including: 
(1) data base development for demand-side planning, (2) the review, 
critique, selecticn, application and development of models for a va- 
riety of least-cost planning problems, (3) consensus building proc- 
esses to support the development of organizational structures that 
will institutionalize least-cost planning activities, (4) the develop- 
ment of tools for incorporating renewable resources and cogenera- 
tion into utility pianning processes, and (5) the analysis of legal 
issues related to the incorporation of least-cost planning objectives 
into bulk power transactions. The purpose of this paper is to famil- 
iarize readers with the resources available from the DOE/LCUP 
program and to summarize the program’s primary accomplishments 
to date. 19 refs., 1 fig., 1 tab. 


24461 (DOE/PE—0087) Electric supplies of the 1990s: 
Growing reliance on demand management and third-party sup- 
pliers. (USDOE Office of Policy, Planning and Analysis, 
Washington, DC (USA). Office of Electricity and Natural 
Gas Policy). Oct 1988. 55p. NTIS, PC A04/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010043/JAW. 
This study examines the extent to which utility plans for 
new electric capacity over the next decade have become reliant 
upon demand management and third-party supply. Demand man- 
agement includes both load management and the use of interrupti- 
ble supply contracts, which reduce utility supply obligations at the 
time of peak demand. Third-party supply includes both power ob- 
tained from non-utility suppliers and power purchased through con- 
tracts with other utilities. In addition, this study examines how the 
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adequacy of electricity supply in the 1990’s depends upon the ex- 
pected rate of electric demand growth. Utilities currently project 
that demand will grow an average of slightly less than 2 percent 
per year. But growth in electric demand has shown a persistent 
correlation with growth in the economy and has averaged a rate 
well above 2 percent in recent years. Thus, this study examines 
how the adequacy of supply would be affected if demand grew at 
an average rate of 3 percent per year. 2 tabs. 


24462 (MA—ER81-4E) Opportunities for the use of bio- 
mass as a source of energy in the industrial, commercial and 
institutional sectors. Love, P.F.; Heeney, D.; Rudolph, M. 
(Middleton Associates, Toronto, Ontario (Canada)). 1981. 
vp. (CE—02499). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The purpose of this report is to identify the opportunities for 
the use of wood waste and peat as a fuel by the industrial, institu- 
tional, and commercial sectors. This assessment includes both a 
quantitative evaluation of the regional fit of biomass supply with 
demand and a discussion of the attitudes of major industrial deci- 
sion makers towards the use of biomass. The assessment was made 
for each of the provinces of Canada except P.E.I., Yukon and the 
NWT. The scope of the investigation was limited by a number of 
factors including limitation to commercially available energy con- 
version technologies and the use of 1978 as base year. 91 refs., 8 
figs., 60 tabs. 


24463 (NP—9770340) Study on an alternative energy 
supply concept not based on petroleum for the Rhine-Neckar 
region. Short version. Winkens, P. (Energie- und Wasser- 
werke Rhein-Neckar A.G., Mannheim (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). May 1984. 139p. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE89770340/JAW. 


There are many publications on energy conservation meas- 
ures and petroleum substitution. The present study compares these 
options and their most economical applications. Public utilities, in 
particular, need an accurate definition of the most favourable appli- 
cations of pipeline-transported energy and of future trends, owing 
to the fact that this is the most capital-intensive industrial branch, 
where wrong judgements will have dramatic financial conse- 
quences. An urban region and a rural region (Odenwald mountains) 
are used as examples of energy conservation and petroleum substi- 
tution options. The study was to find out whether petroleum con- 
sumption can be reduced to zero within the next 20 years, i.e. by 
2000. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 24342, 24429, 24456, 24531, 24617, 24642, 
25338, 25339, 26139, 26142 


24464 (AW/ECB—1988) Energy conservation. A goal for 
Albertans?. Zwicky, L. (Alberta Energy, Edmonton 
(Canada). Energy Conservation Branch). 1988. 18p. (MI- 
CROLOG—88-06204). Environment Council of Alberta, 
8th Floor, Weber Centre, 5555 Calgary Trail, Edmonton, 
AB, Canada T6H 5P9; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

In late 1985, the Public Advisory Committees to the Envi- 
ronmental Council of Alberta began working toward a draft con- 
servation strategy for Alberta. A prospectus was published and 
meetings and workshops held, the goal being a conservation strate- 
gy in place by 1992. This report is one of a series of discussion 
papers on relevant sectors such as agriculture, fish and wildlife, 
tourism, and various specific energy sources. This report focusss on 
energy use in general in the province, including the role of energy 
conservation in a conservation strategy, the potential for energy 
conservation, barriers, actions to encourage conservation, the im- 
pacts of conserving energy, and the next steps to take. 3 figs., 1 tab. 
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24465 (BCUC—88) British Columbia Utilities Commis- 
sion, 1987 annual report. (British Columbia Utilities Com- 
mission (Canada)). [1988]. 106p. (MICROLOG—88-04937), 
British Columbia Utilities Commission, 800 Smithe St., 4th 
Floor, Victoria, B.C., Canada V6Z 2E1; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The British Columbia Utilities Commission is a regulatory 
agency of the provincial government and operates under and ad- 
ministers the Utilities Commission Act. The Commission's primary 
responsibility is the regulation of the energy utilities under its juris- 
diction so as to ensure that the rates charged by those utilities are 
not unjust or unreasonable, and that those utilities conduct their op- 
erations in a manner ensuring adequate and secure service to their 
customers. The Commission also has responsibility in the review 
and evaluation of any energy related projects designated by Cabinet 
as subject to Part 2 of the Act. The Commission's review and eval- 
uation involves public hearings, and normally requires a report and 
recommendations to the Lieutenant-Governor in Council. The 
Commission employs specialized professional engineers, account- 
ants, and economists who provide engineering, regulatory, finan- 
cial, and economic advice to the Commission. When so directed by 
the Commission, the staff assess applications, submissions and com- 
plaints made to the Commission. Applications are principally con- 
cerned with matters relating to revenue requirements, rate design, 
facilities expansion, and financing. The Commission's regulatory re- 
sonsibility includes electric, gas and steam utilities. The annual 
report provides a review of Commission activities, including sum- 
maries of hearings and decisions, sales statistics, and a directory of 
utilities regulated by the Commission. 9 figs. 


24466 (DOE/CH/10348—1) Transition to an energy 
secure economy: The changing economic and regulatory scene: 
Proceedings. (Illinois Univ., Chicago (USA). Energy Re- 
sources Center). 1987. Contract FG02-88CH10348. 200p. 
(CONF-8711295—). NTIS, PC A09/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89008864/JAW. 

From 15. annual Illinois energy conference: transition to an 
energy secure economy, the changing economic and regulatory 
scene; Chicago, IL, USA (10 Nov 1987). 

The theme for this year’s program was "Transition to an 
Energy Secure Economy.” This was a particularly timely and ap- 
propriate topic because it addressed a recent DOE report issued by 
Secretary Herrington that prompted concerns about declining oil 
production, rising oil imports and national security. Accordingly, 
the conference reviewed the world energy outlook and considered 
the economic and security implications of the oil price drop of 
1986. Highlighting the energy security issues was special keynote 
speaker, William F. Martin, Deputy Secretary, US Department of 
Energy. 


24467 (NEB-SS—8809) Improving the regulatory process. 
Current position on submitters’ suggestions. (National 
Energy Board, Ottawa, Ontario (Canada)). 1988. 29p. (In 
English and French). (MICROLOG—89-00346). National 
Energy Board, Trebla Bldg., 473 Albert St., Ottawa, ON, 
Canada K1A O0E5; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

In February 1987, the National Energy Board of Canada in- 
vited interested parties to comment on steps that could be taken to 
improve the regulatory process and reduce the amount of time con- 
sumed in public hearings. The Board listed a number of measures it 
could implement on its own, as well as steps that needed the coop- 
eration of all parties. Various parties offered 20 additional sugges- 
tions, which the Board then analyzed, issuing a discussion paper in 
December 1987 and inviting replies. This report communicates the 
Board's current position to all parties interested in improving the 
regulatory process and covers the general categories of pre-filing, 
pre-hearing, hearing, and other general matters. Each area com- 
mences with a brief summary of the comments and views received, 
including any suggested change to the National Energy Board Act. 
Submitters’ arguments are provid ed, as well as an analysis of the 
effect that the suggested changes would have on the current appli- 
cable regulations or the Board’s concerns, the Board's reactions to 
the suggestions, and its stance on each of the issues. 2 figs. 
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24468 (NEB-SS—8809) Improving the regulatory process. 
Current position on submitters’ suggestions. (National 
Energy Board, Ottawa, Ontario (Canada)). 1988. 25p. (MI- 
CROLOG—89-00346). National Energy Board, Trebla 
Bidg., 473 Albert St., Ottawa, ON, Canada K1A 0E5; $N/ 
C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

In February 1987, the National Energy Board of Canada in- 
vited interested parties to comment on steps that could be taken to 
improve the regulatory process and reduce the amount of time con- 
sumed in public hearings. The Board listed a number of measures it 
could implement on its own, as well as steps that needed the coop- 
eration of all parties. Various parties offered 20 additional sugges- 
tions, which the Board then analyzed, issuing a discussion paper in 
December 1987 and inviting replies. This report communicates the 
Board’s current position to all parties interested in improving the 
regulatory process and covers the general categories of pre-filing, 
pre-hearing, hearing, and other general matters. Each area begins 
with a brief summary of the comments and views received, includ- 
ing any suggested change to the National Energy Board Act. Sub- 
mitters’ arguments are given, as well as an analysis of the effect 
that the suggested changes would have on the current applicable 
regulations or the Board’s concerns, the Board’s reactions to the 
suggestions, and its stance on each of the issues. 2 figs. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 24036, 24040, 24044, 24047, 24065, 24066, 
24067, 24068, 24073, 24097, 24099, 24430, 24441, 24465, 24587, 24642, 24643 


24469 (COGLA—1987) Canada Oil and Gas Lands Ad- 
ministration annual report, 1987. (Canada Oil and Las Lands 
Administration, Ottawa, Ontario). 1988. 49p. (In French). 
(MICROLOG—88-04924). Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St., Ottawa, 
Ont., Canada KIA OEF4; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The main responsibility of the agency whose activities are 
outlined in this report is to regulate exploration, development and 
production of petroleum and natural gas resources on Canadian 
crown lands. The lands relevant to its jurisdiction are located in the 
Yukon Territory, the Northwest Territories, Hudson Bay and most 
of the Canadian coastal zone. In addition, the agency oversees 
worker safety, resource conservation, and environmental protection 
as they relate to the aforementioned fields of responsibility. Some 
of the highlights of 1987 are as follows. Following the promulga- 
tion of a new federal law on hydrocarbons, three new types of per- 
mits were put into effect: the exploration permit, the attestation of 
an important discovery, and the production license. Laws have also 
been adopted with respect to offshore hydrocarbon resources, 
within the frameworks of the Canada-Newfoundland and Canada- 
Nova Scotia agreements; a Canada-British Columbia agreement is 
being prepared. An exploration agreement has been reached for 
prospecting in the Fort Good Hope region. Overall, 10 exploratory 
wells and 4 delimitation wells were drilled during the year, 42 
fewer than in 1986. An important natural gas discovery was made 
in the southern Northwest Territories. Flow trials have been under- 
taken in the first delimitation well in the Panuke field on the Sco- 
tian shelf. These trials resulted in the first, although limited, petro- 
leum shipment from the East Coast offshore. The report includes 
statistical data on oil/gas activities and resources, subdivided into 
major regions, and a glossary. 17 figs., 10 tabs. 


24470 (DOE/EIA—0523(88/4Q)) International oil and 
gas exploration and development activities: Quarterly report, 
fourth quarter 1988. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Oil and Gas). 30 Mar 
1989. 50p. NTIS, PC A03/MF AOl1 - GPO - OSTI. Order 
Number T189009230/JAW. 

This report is the first in a series of quarterly publications 
that will monitor discoveries of crude oil and natural gas in foreign 
countries. It is prepared by the Energy Information Administration 
(EIA) of the US Department of Energy (DOE) under the Foreign 
Energy Supply Assessment Program (FESAP) and presents a sum- 
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mary of discoveries that result from recent international exploration 
and development activities. It is hoped that this information will be 
used by petroleum industry analysts, various government 
agencies,and political leaders for the development, implementation, 
and evaluation of energy policy and legislation. 12 figs., 3 tabs. 


24471 (DOE/FE—0117) Fossil energy review. (USDOE, 
Washington, DC). Jan 1989. 19p. NTIS, PC A03/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89010077/JAW. 

The Fossil Energy Review provides an update of key events 
in the Department of Energy's Fossil Energy Program. This issue 
contains topics relating to: clean coal technology; fossil energy re- 
search; and petroleum reserves. (JEF) 


24472 (ERCB—8403) Energy Resources data system. 
(Energy Resources Conservation Board, Calgary, AB 
(Canada)). 1984. vp. (CE—02464). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This document provides a brief overview of the Energy Re- 
sources Data System, consisting of the data relationships diagram, 
the record summary, the data element descriptions, structure of the 
system, hardware and software commitment, and physical design. 
The data relationships diagram is used to schematically represent all 
of the data maintained and used by the System and is divided into 
areas, each of which contains a collecion of closely associated data 
records. The record summary is an alphabetical listing of all data 
records shown on the data relationship diagram, with all data ele- 
ments contained with the record specified. The data element de- 
scriptions is an alphabetical listing of all data elements and their ap- 
propriate definintion, divided into the categories of oil/gas/oil 
sands/water and coal. The structure of the system is a brief over- 
view of the architecture and the functional sub-systems that com- 
prise the Energy Resources Data System. The hardware and soft- 
ware commitment summarizes the computing equipment and the 
operating software required. 


24473 (ME—1988) Nova Scotia oil and gas report, 1988. 
Reporting period: August 1987 to June 1988. (Department of 
Mines and Energy, Nova Scotia (Canada)). 1988. 42p. (MI- 
CROLOG—89-00465). Health and Welfare Canada, Brooke 
Claxton Bldg., Ottawa, , Canada K1A OK9; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report is a review of oil and gas exploration activities 
and drilling results in Nova Scotia during 1987-88. The geology, 
history, governing and resource management policies of both on- 
shore and offshore regions are outlined. Reference is made to off- 
shore safety and training programs, and to terrain restoration work 
on Sable Island. The potential for development of offshore natural 
gas discoveries is discussed in terms of reserves, markets, and 
prices. Also highlighted by data are significant events involving 
Nova Scotia's offshore lands since the signing of the Canada-Nova 
Scotia Agreement on Oil and Gas Resource Management and Rev- 
enue Sharing on March 2, 1982. 17 figs. 


24474 (NP—9770335) Coal mining within the energy in- 
dustry of the Federal Republic of Germany in the year 1987. 
(Statistik der Kohlenwirtschaft e.V., Essen (Germany, 
F.R.)). Sep 1988. 87p. (In German). NTIS (US Sales Only), 
PC A05/MF A0O1. Order Number DE89770335/JAW. 

After a few remarks on the energy market and the coal 
market, on black-coal mining and brown-coal mining, numerous sta- 
tistical data are provided for these areas. The latest reporting year 
for all tables is 1987. 


24475 (P—300-88-012) Quarterly oil report: Third quar- 
ter 1988. (California Energy Resources Conservation and 
Development Commission, Sacramento (USA)). Dec 1988. 
51p. OSTI - California Energy Commission, Publications 
Unit, 1516 Ninth Street MS 13, Sacramento, CA 95814. 
Order Number T189009074/JAW. 

California's petroleum product demand in the third quarter 
of 1988 was 2.3 and 4.1 percent higher than a year ago and previ- 
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ous quarter levels, respectively. With the exception of leaded gaso- 
line and high sulfur fuel oil, demand for all petroleum fuels in- 
creased. Demand for unleaded fuel has continued to increase for 
the past five years. In the third quarter of 1988 it was 3.5 percent 
higher than the year before. Compared to unleaded fuel demand six 
years ago, demand this quarter was 63 percent higher. Refiners also 
produced more unleaded this quarter than they have in any quarter 
during the past seven years. Demand for other products also in- 
creased in the third quarter of 1988 compared to a year ago and the 
previous quarter. Volumes of aviation fuel supplied reached their 
highest level since the Commission began collecting this data eight 
years ago. Although refiners produced volumes comparable to ear- 
lier years, exports of aviation fuel declined to under 2 million bar- 
rels for the quarter, to meet the increase in demand in California. 
This is the lowest export level during the last eight years. Distillate 
fuel demand also increased from a year ago and the previous quar- 
ter. Third quarter volumes typically show a seasonal increase in 
demand. The third quarter of 1988 showed this seasonal increase, 
but also represented the largest third quarter total in two years. As 
with aviation fuel, exports of distillate declined as in-state demand 
increased. 18 figs., 13 tabs. 


24476 (PMA—1988) Canadian petroleum industry, 1987 
monitoring report. (Petroleum Monitoring Agency, Ottawa, 
Ontario (Canada)). 1988. 8lp. (MICROLOG—88-05472). 
Petroleum Monitoring Agency, 580 Booth St., Ottawa, ON, 
Canada K1A 0E4; $N/C; MF CANMET/YTID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

The Petroleum Monitoring Agency was established in 1980 
to provide the federal government with comprehensive and objec- 
tive information on and analysis of the financial performance of the 
petroleum industry in Canada. The Agency publishes a semi-annual 
and an annual report based on information received directly from 
all but the smallest oil and gas companies. Data published are 
mainly aggregate data derived from survey schedules prescribed by 
regulations. This report presents a summary and highlights of the 
year's activities; corporate mergers and acquisitions; financial per- 
formance by sector (upstream, downstream, foreign) and total oper- 
ations as seen by net income and cash flow; sources and uses of 
funds; a comparative performance by the petroleum and other in- 
dustries as seen by net income and capital expenditures; ownership 
and control trends; research and development activities compared 
with 1986, both in-house and contract; and a 5-year operating sum- 
mary and 9-year perpective. 10 figs., 56 tabs. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 24246 


24477 (TU/ME—1980) Hydrogen in Canada’s future. 
Scott, D.S. (Torento Univ., Ontario (Canada). Dept. of Me- 
chanical Engineering). 1980. 28p. (CE—02555). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report is part of a study about fuel cell development in 
Canada. The author first defines hydrogen and electricity as energy 
“currencies” as opposed to energy “sources”. Based on IIASA 
studies on the energy future of the world, the hydrogen age is un- 
avoidable. The author envisions the future substitution of energy 
sources in the USA, in West Germany, in Canada and in Ontario. 
As a conclusion, the advent of hydrogen as an energy currency im- 
plies the widespread use of fuel cells. 
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2960 Electric Power 


REFER ALSO TO CITATION(S) 24414, 24459, 24460, 24461, 24465, 24498, 
24531, 24565, 24566 


24478 (AEEMA—1988) Alberta Electric Energy Market- 
ing Agency annual report, 1987-88. (Alberta Electric Energy 
Marketing Agency, Edmonton, AB (Canada)). 1988. 17p. 
(MICROLOG—88-06195). Alberta Electric Energy Market- 
ing Agency, Woodward Tower, Ste. 711, 400 Fourth Ave., 
Lethbridge, AB, Canada T1J 4E1; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

An annual report is presented of an administrative agency es- 
tablished in 1982 by the Alberta government to manage the pur- 
chasing and selling of the electricity produced by the province's 
three large franchised generators of electricity (Alberta Power 
Ltd., the city of Edmonton: Edmonton Power, and TransAlta Utili- 
ties Corp.). The report includes an overview of agency operations, 
including its mandate, the pooling process, and shielding of the util- 
ities that are low-cost producers. Financial statements are included. 
5 figs., 10 tabs. 


24479 (CONF-890447—4) Applications software for mod- 
eling distribution automation operations on the Athens Utili- 
ties board. Rizy, D.T.; Lawler, J.S.; Patton, J.B. (Tennessee 
Univ., Knoxville (USA). Dept. of Electrical and Computer 
Engineering). [1989]. Contract AC05-840R21400. 8p. NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009617/JAW. 

From 11. IEEE/PES T&D meeting; New Orleans, LA, 
USA (2 Apr 1989). 

In this paper, we discuss the development of applications 
software called the System Reconfiguration Analysis Program 
(SYSRAP) for modeling distribution automation operations on the 
Athens Utilities Board (AUB). The first phase of development in- 
volved the testing of algorithms that combine a radial power flow 
analysis, short-circuit analysis and data base structuring of input and 
calculated values in a data base management program. In the 
second phase, the algorithms were written in a Pascal program and 
feeder data was dynamically allocated to system memory to speed 
computation and access times. During the last phase of develop- 
ment, the program was linked with the real-time data monitored by 
the distribution automation system at AUB so that SYSRAP could 
model the real-time behavior of the distribution system as closely as 
possible. The paper discusses the data base techniques that 
SYSRAP uses to speed up data base access and computation time 
and the data requirements for modeling the real-time operation of 
an electric distribution system. 6 refs., 4 figs., 1 tab. 


24480 (CONF-8904111—7) Air conditioner model study 
using Athens load control experiment data. Reed, J.H.; 
Broadwater, R.P.; Chandrasekaran, A.; Shaalan, H. (Oak 
Ridge National Lab., TN (USA); Tennessee Technological 
Univ., Cookeville, TN (USA). Center for Electric Power). 
1989. Contract AC05-840R21400. 6p. NTIS, PC A02 - 
OSTI. Order Number DE89010173/JAW. 

From Southeastcon '89 conference and exhibition; Columbia, 
SC, USA (9 Apr 1989). 

Development of more accurate models of power system load 
is important from the viewpoint of efficient operation of utility dis- 
tribution systems. Appliance models that can be effectively used are 
needed by the utilities for implementing load control. A dynamic 
model of the response of a single air conditioner load to weather 
conditions was developed by Bargiotas and Birdwell and validated 
by the experimental results obtained in the Athens Automation and 
Control Experiment. The dynamic model is applied in this paper to 
predict duty cycle variations and the effect of load control intensi- 
ties on indoor temperature. Actual data obtained from the Athens 
Automation and Control Experiment are used to compare the simu- 
lation results. 4 refs., 7 figs., 1 tab. 
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24481 (DOE/CE/27478—T1) US Department of Energy 
least-cost utility planning program integrated utility planning: 
Final report. (Stone and Webster Management Consultants, 
Inc., Englewood, CO (USA)). Dec 1988. Contract FG01- 
87CE27478. 93p. NTIS, PC A05/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009547/JAW. 

The purpose of the study can be summarized as follows: to 
carry out a demonstration project whereby a methodology for least 
cost utility planning (LCUP) integrated planning (IRP) studies is 
demonstrated using, to the extent possible (one or more utility as 
host), actual utility data both for demand-side and supply-side anal- 
ysis and using the EGEAS integrated planning model; and to 
review and compare models which are used in the LCUP process 
and provide a document which utilities can use in their process of 
choosing the models to be used in their LCUP analysis. The fol- 
lowing more detailed scope of work is based on the original grant 
application. 5 figs., 19 tabs. 


24482 (DOE/CE/27481—T1) The utility wholesale power 
transaction as a LCUP mechanism. (Ferrey (Steven) and As- 
sociates, Newton, MA (USA)). 1988. Contract FG01- 
87CE27481. 60p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010614/JAW. 

The sale-for-resale transaction is the only point where LCUP 
integration is possible for a substantial fraction of the nation’s elec- 
tric utilities. It was found that almost one-third of the nation’s elec- 
trical consumption passes through sale-for-resale transactions prior 
to consumption. These are wholesale sales that generally are sub- 
ject to some form of regulation. A review of the legal structure and 
precedent shows no substantive obstacles preventing least cost utili- 
ty planning (LCUP) concepts in the wholesale transaction. LCUP 
integrates supply-side and demand-side activities to reach an eco- 
nomic optimum. With few exceptions, it appears that the great ma- 
jority of these sales now inhibit the rational employment of LCUP 
principles. The transactions do not encourage the buyer to struc- 
ture a local management program consistent with the selling 
utility's lifecycle costs of providing capacity resources, nor do they 
inform the selling utility of the opportunities and costs of the 
buying utility's load management alternatives. Examples are provid- 
ed. Specific analysis of legal techniques are provided applicable to 
FERC regulation, state regulation and proprietary power sales by 
federal power marketing authorities. The legal parameters of LCUP 
incentives at each of these regulatory gates” are examined in detail 
with reference to analogous legal and regulatory precedent. 163 
refs. 


24483 (DOE/CE/76256—T1-Pt.1) Expert system assist- 
ed load management and security: Part 1, Security analysis 
and optimization algorithms: Final report. Momoh, J.A. 
(Howard Univ., Washington, DC (USA). Dept. of Electri- 
cal Engineering). Mar 1989. Contract FG01-84CE76256. 
76p. NTIS, PC AO5/MF AO1 - OSTI; GPO Dep. Order 
Number DE89009550/JAW. 

The final report for Phase C of the Department of Energy 
project "Expert System Assisted Load Management and Security” 
is in two parts. In Part 1 of the report, existence, necessary and suf- 
ficient for the development of the optimal power flow algorithm is 
discussed. Five optimal power flow methods were constructed for 
multiple objective functions. The algorithms were validated for 
medium-sized systems. An introduction to the expert system model 
for security analysis concludes Part 1. 16 refs. 


24484 (DOE/CE/76256—T1-Pt.2) Expert system assist- 
ed load management and security: Part 2: Expert system as- 
sisted security assessment implementation and results, Final 
report. Momoh, J.A. (Howard Univ., Washington, DC 
(USA). Dept. of Electrical Engineering). Mar 1989. Con- 
tract FG01-84CE76256. 146p. NTIS, PC A0O7/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89009887/JAW. 

The final report for Phase C of the Department of Energy 
project "Expert System Assisted Load Management and Security” 
is in two parts. Part 2 of the report discusses security assessment 
algorithms which include expert system assisted contingency con- 
strained optimal power flow. Several rules are developed for deter- 
mining critical and noncritical contingencies. Selected violations are 
corrected by using one of the multiple objective functions discussed 
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in Part 1. The feasibility of the algorithm is tested using several 
medium-and large-sized systems. 48 refs. 


24485 (DOE/EIA—0397(88/4Q)) Electric power quarter- 
ly October--December 1988: Final issue. (USDOE Energy 
Information Administration, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels). 1989. 307p. 
ae PC Al4 - GPO - OSTI. Order Number TI89010589/ 

The Electric Power Quarterly (EPQ) is prepared by the 
Electric Power Division; Office of Coal, Nuclear, Electric and Al- 
ternate Fuels; Energy Information Administration (EIA). The EPQ 
presents information on electric utilities at the national, division, 
State, company, and plant level. The information provides the fol- 
lowing: cost, quantity, and quality of fossil fuel receipts; net genera- 
tion; fuel consumption; and fuel stocks. The EPQ contains monthly 
data and quarterly totals for the reporting quarter. These data are 
published to provide meaningful, timely, objective, and accurate 
energy information for a wide audience, including Congress, Feder- 
al, and State agencies; industry; and the general public. The data 
presented in this report were collected and published by the EPA 
to fulfill its responsibilities as specified in the Federal Energy Ad- 
ministration Act of 1974 (Public Law 93-275), as amended. This 
edition of the EPQ contains monthly data for the fourth quarter of 
1988. 10 refs., 1 fig., 15 tabs. 


24486 (ERCB—ST88-27) Alberta electric energy, month- 
ly statistics. (Energy Resources Conservation Board, Calga- 
ry, AB (Canada)). 1988. 12p. (CE—02533). Energy Re- 
sources Conservation Board, 640-5th Ave. SW, Calgary, 
AB, Canada T2P 3G4; $20.00/YR CAN. 

Statistical data are presented on electric power in Alberta, 
including power generation by utility, plant, and type of resource; 
fuel consumption of power plants; energy deliveries; energy used in 
hydro plants; hydro energy stored in reservoirs; power supply and 
disposition; net peak demand; and stack emissions from major ther- 
mal power plants. 10 tabs. 


24487 (NBEPC—8710) Financial review of the New 
Brunswick Power Commission as at October 27, 1987. (New 
Brunswick Electric Power Commission, Fredericton 
(Canada)). 1987. 145p. (MICROLOG—88-05892). New 
Brunswick Electric Power Commission, 515 King St., Fred- 
ericton, NB, Canada E3B 4X1; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A financial review was performed on the Commission, in- 
cluding performance, accountability, and internal and external re- 
porting. The background information on the Commission includes 
stated goals and objectives, generating capacity requirements, finan- 
cial criteria, management’s business philosophy, and roles and re- 
sponsibilities. The critical business components identified include 
the generation of power; transmission and distribution; interconnec- 
tions; construction; New Brunswick Coal, a wholly owned subsidi- 
ary; and supplying power to Prince Edward Island. It was general- 
ly concluded that the organization has been professionally man- 
aged, with goals and objectives clear and well-understood by man- 
agement; the financial condition is sound; and that rates, although 
high, are the best available given the lack of low-cost hydro elec- 
tric generating capacity. Matters of policy to be resolved include 
the possible need for a form of regulation and accountability, some 
models of which are set out in the body of the report; the use of a 
single-supplier fuel (orimulsion) in moving away from oil-burning 
facilities; the use of coal produced in the province versus buying 
out-of-province, with the attendant economic dislocations if the 
latter were decided; the appropriateness of the criteria used to cal- 
culate the reserve; the building of reservoirs on the St. John River 
to regularize the flow for hydro electric plants; and the contracting 
out of the construction management of various projects rather than 
maintaining that capacity in-house. Areas of financial risk identified 
include the tying of rates to the world price of crude oil; errors in 
load forecasting; fluctuations in the U.S. exchange rate adding to 
the debt load; provisions for nuclear decommissioning; and the 
effect of plant shut-downs on both the industry and the Commis- 
sion. 18 figs., 10 tabs. 
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24488 (NBEPC—8710-1) Financial review of the New 
Brunswick Power Commission as at October 27, 1987. (New 
Brunswick Electric Power Commission, Fredericton 
(Canada)). 1987. 162p. (In French). (MICROLOG—88- 
05893). New Brunswick Electric Power Commission, 515 
King St., Fredericton, NB, Canada E3B 4X1; $N/C; MF 
CANMET/YTID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A financial review was performed on the Commission, in- 
cluding performance, accountability, and internal and external re- 
porting. The background information on the Commission includes 
stated goals and objectives, generating capacity requirements, finan- 
cial criteria, management's business philosophy, and roles and re- 
sponsibilities. The critical business components identified include 
the generation of power; transmission and distribution; interconnec- 
tions; construction; New Brunswick Coal, a wholly owned subsidi- 
ary; and supplying power to Prince Edward Island. It was general- 
ly concluded that the organization has been professionally man- 
aged, with goals and objectives clear and well-understood by man- 
agement; the financial condition is sound; and that rates, although 
high, are the best available given the lack of low-cost hydro elec- 
tric generating capacity. Matters of policy to be resolved include 
the possible need for a form of regulation and accountability, some 
models of which are set out in the body of the report; the use of a 
single-supplier fuel (orimulsion) in moving away from oil-burning 
facilities; the use of coal produced in the province versus buying 
out-of-province, with the attendant economic dislocations if the 
latter were decided; the appropriateness of the criteria used to cal- 
culate the reserve; the building of reservoirs on the St. John River 
to regularize the flow for hydro electric plants; and the contracting 
out of the construction management of various projects rather than 
maintaining that capacity in-house. Areas of financial risk identified 
include the tying of rates to the world price of crude oil; errors in 
load forecasting; fluctuations in the U.S. exchange rate adding to 
the debt load; provisions for nuclear decommissioning; and the 
effect of plant shut-downs on both the industry and the Commis- 
sion. 18 figs., 10 tabs. 


24489 (NLH—MIS14) Grandy Brook Station to Hope 
Brook Station transmission line, environmental impact state- 
ment. (Newfoundland Labrador Hydro Group, St. John’s, 
NF (Canada)). 1987. 209p. (MICROLOG—89-00350). New- 
foundland and Labrador Hydro, Philip Pl., Elizabeth Ave., 
St. John’s, NF, Canada A1A 2X8; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Newfoundland and Labrador Hydro proposes to construct a 
138kW transmission line to provide power and energy requirements 
of the Hope Brook Gold Mine. The proposed route runs approxi- 
mately 33 km adjacent to Route 480, requiring a cleared right-of- 
way approximately 30 m wide, with access provided by an all ter- 
rain vehicle trail. Concerns were expressed about possible adverse 
effects on terrestrial and aquatic habitat, water resources, resource 
utilization, wildlife, and historic resources. This document provides 
a description of the project and the rationale; the baseline environ- 
mental conditions; the environmental protection plan agreed to by 
Hydro, including mitigation measures and predicted impacts; reha- 
bilitation measures; monitoring; and public involvement. Hydro’s 
studies concluded there would be no significant impact on the envi- 
ronment, including the La Poile caribou herd or the raptors affect- 
ed. 33 refs., 5 figs., 3 tabs. 


24490 (NSP—1988) Towards the year 2000. Nova Scotia 
Power's corporate initiatives. (Nova Scotia Power Corp., 
Halifax (Canada)). 1988. 8p. (MICROLOG—88-05865). 
Nova Scotia Power Corporation, Barrington Tower, Scotia 
Square, PO Box 910,, Halifax, NS, Canada B3J 2W5; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The province of Nova Scotia is expected to experience a 
steady increase in end-use energy demand through the next decade 
and beyond, particularly in electricity demand. This document pre- 
sents the mandate of Nova Scotia Power; types of customers and 
the increase in their demand; supply options; use of provincial re- 
sources in construction; environmental considerations and protec- 
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tion; and exports of electricity, particularly to the New England 
states. 6 figs. 


24491 (OH/RD—625) Assessment of supplementry gen- 
eration potential for the BES [Bulk Electricity System] to 
the year 2000. (Ontario Hydro Research Div., Toronto, ON 
(Canada)). 1983. 36p. (CE—02479). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report examines the potential contribution to Ontario's 
electricity supply of solar, wood, peat, wind, small-scale hydraulic, 
and cogeneration. These supplementary sources of generation differ 
from conventional generation in that they have small unit sizes, are 
often non-dispatchable and in that they will not likely be owned or 
operated by Ontario Hydro. This study concludes that generation 
sources that are not owned or operated by Ontaric Hydro will con- 
tribute 1360 MW to Ontario’s electricity supply by the year 2000. 
Approximately 1100 MW of this already exists, of which 640 MW 
is hydraulic (not owned by Ontario Hydro) and the remaining fossil 
fired. The additional 260 MW is expected to be made up of: indus- 
trial cogeneration (200 MW), municipal solid waste (50 MW), and 
small-scale hydraulic (10 MW). The economics of supplementary 
generation sources post 2000 are more speculative. Photovoltaics 
have the potential of becoming economic, however, even if they 
do, their impact on the BES is likely to be a limited (say 5 TWh/y) 
reduction in electricity demand, most of it in the residential sector, 
where roof top installations might be implemented. 37 refs., 6 tabs. 
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REFER ALSO TO CITATION(S) 24065, 24066, 24067, 24068, 24413, 24461, 
24475, 24480, 24485, 24490 


24492 (CONF-890124—3) A proposed method to over- 
come limitations associated with survey data in energy 
demand studies. Das Purkayastha, D.; Poyer, D. (Argonne 
National Lab., IL (USA)). Jan 1989. Contract W-31109- 
ENG-38. 13p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009820/JAW. 

From American Association for the Advancement of Sci- 
ence (AAAS) annual meeting; San Francisco, CA, USA (14 Jan 
1989). 

, Recent budget cuts in a number of federal programs have 
caused major energy demand studies (such as the Department of 
Energy's Residential Energy Consumption Survey and the Depart- 
ment of Commerce’s American Housing Survey) to be carried out 
less frequently. As a result, researchers are confronted with prob- 
lems of how to account for missing observations and nonsampling 
errors. In this paper we derive a best linear unbiased estimate for 
unobserved series of data from the panel data in the Residential 
Energy Consumption Survey (US Department of Energy 1985, 
1987). The empirical significance of this work also lies in an effort 
to estimate energy demand in black and white households for the 
period 1983-1984, when the survey was not conducted. 9 refs., 3 
tabs. 


24493 (EMR/EMAS—1987) 1987 Canadian energy sta- 
tistics review. (Department of Energy, Mines and Re- 
sources, Ottawa, Ontario (Canada). Div. of Energy Market 
Analysis and Statistics). 1987. 38p. (MICROLOG—88- 
06185). Energy, Mines and Resources Canada, Communica- 
tions Branch, 580 Booth St., Ottawa, ON, Canada K1A 
0E4; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

This commentary upon the more significant quantitative 
changes to Canada’s energy supply, demand, and prices during 
1987, is composed of general sections on energy production and do- 
mestic demand, energy supply and demand by commodity (petrole- 
um, natural gas, electricity, coal), energy in the economy, energy 
prices, and a statistical appendix in detailed form. Trends identified 
include an increase in production in response to economic growth, 
deregulation, and increased export opportunities, although new cap- 
ital investment continued to decrease both in absolute terms and as 
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a percentage of GNP; decreased prices for natural gas, coal, and 
electricity exports, which stimulated higher export volumes; and a 
continued shift from oil towards natural gas and electricity, al- 
though the oil share of energy demand did increase in 1987 due 
partly to heavy fuel oil demand for electricity generation in New- 
foundland. 5 figs., 20 tabs. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 24255, 24308, 24309, 24433, 24449, 24462, 
24491 


24494 (NA—N-X-177) Fuelwood consumption in New- 
foundland. (Northland Associates Ltd., St. John’s, New- 
foundland (Canada)). 1980. 91p. (MICROLOG—89-00159). 
Forestry Canada, Place Vincent Massey, 351 St. Joseph 
Blvd., Ottawa, ON, Canada KIA 1G5; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This study was undertaken to get a first estimate of fuel- 
wood consumption for the island of Newfoundland for the period 
April 1, 1977 to March 31, 1978. Available literature was reviewed 
and an assessment made on the existing data collection systems on 
fuelwood consumption used by the various forestry agencies in the 
province. A personal interview telephone survey on fuelwood use 
was conducted for most parts of the Island that had access to wood 
supplies. Householders were asked how much wood they burned, 
when they started burning wood, type of wood burning unit used, 
other sources of heat used, reasons for burning wood, employment, 
distance travelled to obtain wood, and expected consumption in 
1978-79 compared to 1977-78. It was found that the estimated 
number of households burning wood increased to ca 32,000 in 1977- 
78. There was a further estimated increase to about 39,500 in 1978- 
79. In 1977-78, it was estimated that 461,571 stacked cubic metres 
of fuelwood were consumed on the Island. This was broken down 
into 318,916 m/sup 3/ of softwood and 142,655 m/sup 3/ of hard- 
wood. Although the statistical methodology used may have led to 
an overestimate of the volume of wood consumed, the criteria used 
in the selection of households had the opposite effect in that the 
volume consumed by a large number of casual wood burners (less 
than 3 stacked m/sup 3/) was omitted from the estimate. Fuelwood 
consumption accounted for anywhere from 1% to 77% of the cal- 
culated allowable annual cut for the various forest management 
units on the Island for 1977-78. Overall, fuelwood consumption esti- 
mated by the survey accounted for 8% of the estimated allowable 
annual cut. Use of wood as a fuel is expected to continue increasing 
and it is recommended that estimates of consumption be periodical- 
ly updated so that forest management plans can make adequate pro- 
vision for this demand in future. 5 refs., 16 figs., 7 tabs. 


24495 (AEC—ECA88-PA/CS-S5) Renewable energy. The 
power and the potential. (Environment Council of Alberta, 
Edmonton (Canada)). 1988. 36p. (MICROLOG—88-06157). 
Alberta Legislative Library, 216 Legislature Bldg., Edmon- 
ton, AB, Canada T5K 2B6; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

In late 1985, the Public Advisory Committees to the Envi- 
ronmental Council of Alberta began working toward a draft con- 
servation strategy for Alberta. A prospectus was published and 
meetings and workshops held, the goal being a conservation strate- 
gy in place by 1992. This report is one of a series of discussion 
papers on relevant sectors such as agriculture, fish and wildlife, 
tourism, and energy production. This report focuses on the present 
and potential economic significance of renewable energy resources, 
excluding hydro power, and their capability to meet Alberta's 
demand. Renewable energy sources discussed include solar, wind, 
geothermal, biomass, and energy from waste, with economic signifi- 
cance and demand projections for each, as well as their interactions 
with conventional sources. Their use in low-temperature space 
heating, industrial process heat, liquid fuels, and electricity is also 
detailed. Current legislative and regulatory requirements for each 
of the renewables is given, as well as an attempt at policy formula- 
tion to deal with the use of renewables as a whole. 4 figs. 
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24496 (PB—89-901700/XAB) Government research and 
development summaries: Electrical Project Briefs. Monthly 
report. (CSR, Inc., Washington, DC (USA). Power Infor- 
mation Center). 1989. ap. NTIS Subscription. 

Supersedes PB—88-901700. Paper copy available on sub- 
scription, $125.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Electrical Project Briefs describe the status of all R and D 
programs submitted to the Power Information Center by the gov- 
ernment sponsors in energy conversion to electrical forms (includ- 
ing electrical energy control) by electromechanical, electromagnet- 
ic, electrostatic, magnetohydrodynamic, electronic, and solid-state 
devices excluding photovoltaic and photoemissive devices. Specific 
attention is devoted to magnetohydrodynamics, power condition- 
ing, and superconductivity. The document is not to be reproducted, 
in whole or in part, for dissemination outside your own organiza- 
tion nor may it be reproduced for advertising or sales promotion 
purposes. 


24497 (PB—89-901800/XAB) Government research and 
development summaries: Mechanical Project Briefs. Monthly 
report. (CSR, Inc., Washington, DC (USA). Power Infor- 
mation Center). 1989. ap. NTIS Subscription. 

Supersedes PB—88-901800. Paper copy available on sub- 
scription, $100.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Mechanical Project Briefs describe the status of all R and D 
programs submitted to the Power Information Center by the gov- 
ernment sponsors in energy conversion to mechanical hydraulic, 
and pneumatic energy, including working fluids, materials, heat 
transfer processes, heat transfer and storage equipment, and other 
components of mechanical-conversion systems. The document is 
not to be reproduced, in whole or in part, for dissemination outside 
your own organization nor may it be reproduced for advertising or 
sales promotion purposes. 


24498 (PB—89-910700/XAB) Government research and 
development summaries: Systems Project Briefs. Monthly 
report. (CSR, Inc., Washington, DC (USA). Power Infor- 
mation Center). 1989. Ap. NTIS Subscription. 

Supersedes PB—88-910700. Paper copy available on sub- 
scription, $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Systems Project Briefs describe the status of all R&D 
projects submitted to the Power Information Center by the govern- 
ment sponsors in complete electric power/energy systems, from 
source to user. 
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REFER ALSO TO CITATION(S) 25801 


24499 (ANL/EES-TM—365) An open-cycle magnetohy- 
drodynamic power plant with CO, recycling. Berry, G. (Ar- 
gonne National Lab., IL (USA). Energy and Environmental 
Systems Div.). Feb 1989. Contract W-31109-ENG-38. 25p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010295/JAW. 

A novel concept is proposed in which a CO2/O2 mixture is 
used instead of O2-enriched air as the oxidizer stream for burning 
coal in magnetohydrodynamic (MHD) electric power generation. 
When coal is burned with a CO2/O2 oxidizer, the principal gaseous 
products are approximately 92% CO:, 5% H2O, and 3% Oz. Ob- 
taining a high-purity CO2 stream from these combustion products is 
relatively easy, compared to obtaining such a stream from conven- 
tional flue gas, which contains only about 15% COs. A portion of 
the high-purity CO. stream would be recycled and mixed with O2 
(from an air separation unit); the remainder of the CO2 could be 
processed and sold. This concept would significantly reduce emis- 
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sions that contribute to both acid rain and the greenhouse effect be- 
cause there is little (if any) release of combustion products into the 
atmosphere. The CO2 MHD system would be approximately 3% 
less efficient than an O2-enriched MHD system with the same ther- 
mal input. However, costs associated with the CO2 system would 
be lower, principally because of elimination of NO/sub x/ decom- 
position equipment and reduced steam generator costs due to lower 
volumetric flue-gas flow rates. This report describes the CO. MHD 
concept and provides a first-order evaluation of performance. Costs 
are also discussed. 35 refs., 4 figs., 5 tabs. 


3003 Thermoelectric Generators 


24500 Current status of MOD-RTG program. Hartman, 
R.F. (General Electric Co., Philadelphia, PA (US)). pp 153- 
158 of Proceedings of the 23rd intersociety energy conver- 
sion engineering conference. Goswami, D.Y. New York, 
NY; American Society of Mechanical Engineers (1988). 
(CONF-880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889081. 

The MOD-RTG Program is being conducted under the 
sponsorship of the U. S. Department of Energy's Office of Special 
Applications. The distinguishing features of the MOD-RTG are a 
45% improvement in specific power (watts/kg) and true modularity 
which permits scaleability of RTG power to meet spacecraft power 
requirements. The objective of the MOD-RTG Program is to 
design, fabricate and test a Ground Demonstration System (GDS) 
which will demonstrate modularity and specific power of greater 
than 7.7 watts per kilogram for a flight RTG system. The MOD- 
RTG design utilizes the General Purpose Heat Source and a multi- 
couple thermoelectric device. An internal shorting problem was 
discovered with the multicouple which has been resolved. Long 
term verification testing is in progress; the equivalent of 50,000 
hours performance under accelerated test conditions is expected to 
be demonstrated by mid-1989. The MOD-RTG Ground Demon- 
stration System is being fabricated and is scheduled to be placed on 
life test in early 1990. The MOD-RTG Program is committed to 
demonstrating reliable, long life performance consistent with the 
needs of future missions and to provide an adequate technical data 
base to support the design of flight systems. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 24093, 24399, 24401 


24501 (BCH—1988, pp 10) Fuel cell developments. 
Papic, M. (B.C. Hydro, Vancouver). 1988. B.C. Hydro, 970 
Burrard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A O0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

This paper discusses the possibility of using natural gas fuel 
cell power plants at BC Hydro. The author discusses the associated 
costs and the fuel cell testing program at B.C. Hydro: mobile 40 
kW phosphoric acid fuel cell power plant (grid-independent and 
grid-connected modes of operation), demonstration at the Sungod 
Aquatic Centre. 


24502 (OME—8804, pp 4) Status, future and strategic 
applications of fuel cells. Appleby, A.J. (Texas A&M Univ., 
College Station, TX, USA). 1988. Ontario Ministry of 
Energy, Programs and Technology Division, 56 Wellesley 
St. W., 12th Floor, Toronto, ON, Canada M7A 2B7; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. (CONF-8804262—; MICROLOG—89-00395). 
From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 
This paper reviews fuel cell technology, outlining the factors 
that have influenced the directions of research and development, 
and how problems related to the capital cost of fuel cells are being 
approached through efficiency, materials, and identification of po- 
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tential markets. Phosphoric acid, molten carbonate and solid oxide 
fuel cells are discussed and compared in terms of use, efficiency 
and cost. Also discussed are current and potential fuels. 


24503 (OME—8804, pp 3) Fuel cell activities in Canada, 
Papic, M.; Quick, R.; Klieb, J. (B.C. Hydro; Ontario Hydro; 
Ontario Ministry of Energy). 1988. Ontario Ministry of 
Energy, Programs and Technology Division, 56 Wellesley 
St. W., 12th Floor, Toronto, ON, Canada M7A 2B7; $N/C; 
MF CANMET/TID, Energy, Mines and _ Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI; 
$10 CAN. (CONF-8804262—; MICROLOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

The paper describes some of the research and development 
on fuel cells and their applications that is currently progressing in 
Canada. The operations and efficiency of Hydro Quebec and BC 
Hydro’s Phosphoric Acid Fuei Celi demonstration plants are dis- 
cussed. Ballard Technologies Corporation is working on membrane 
technology for solid polymer electrolyte fuel cells. The University 
of Toronto is operating an integrated hydrogen storage system and 
fuel cells stack. 


24504 (OME—8804, pp 9) Canadian background paper. 
Beck, N.R.; Adams, W.A.; McLeod, D.D. (Energy, Mines 
and Resources). 1988. Ontario Ministry of Energy, Pro- 
grams and Technology Division, 56 Wellesley St. W., 12th 
Floor, Toronto, ON, Canada M7A 2B7; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
(CONF-8804262—; MICROLOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

The paper describes the state of research and development 
on fuel cells in Canada, including national projects and private 
sector operations. Work is underway in four main areas: solid poly- 
mer elecrolyte fuel cells, alkaline fuel cells, materials for fuel cell, 
and fuel cell applications. 1 tab. 


24505 (OME—8804, pp 4) Commercialization of large 
scale fuel cells. Gillis, E. (Electric Power Research Inst., 
Palo Alto, CA, USA). 1988. Ontario Ministry of Energy, 
Programs and Technology Division, 56 Wellesley St. W., 
12th Floor, Toronto, ON, Canada M7A 2B7; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
(CONF-8804262—; MICROLOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

From 1986-1988, Electric Power Research Institute unsuc- 
cessfully attempted to stimulate the demonstration of phosphoric 
acid fuel cells (PADC) by electric utilities in the United States as a 
means to assist in their commercial introduction in utility service. 
The PADC is a niche technology that primarily benefits urban and 
municipal utilities, where in-city siting of power plants is difficult 
due to environmental factors. At present the market entry and dem- 
onstration propositions are considered too much of a technical and 
financial risk. 1 tab. 


24506 (OME—8804, pp 3) Small scale fuel cells. Abens, 
S. (Energy Research Corporation). 1988. Ontario Ministry 
of Energy, Programs and Technology Division, 56 Welles- 
ley St. W., 12th Floor, Toronto, ON, Canada M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI; 
$10 CAN. (CONF-8804262—; MICROLOG—89-00395). 
From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 
This paper overviews the history and current state of fuel 
cell research and use in the aerospace, military and civilian sectors. 
The advantages and applications of the various chemistries of fuels 
cells are discussed. 
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24507 (OME—8804, pp 7) Fuel cells, an electrical utility 
viewpoint. Seckington, B.R. (Ontario Hydro, Toronto). 
1988. Ontario Ministry of Energy, Programs and Technolo- 
gy Division, 56 Wellesley St. W., 12th Floor, Toronto, ON, 
Canada M7A 2B7; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. (CONF-8804262—; MICRO- 
LOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

Ontario Hydro remains wary of fuel cell technology since it 
has not been fully demonstrated to be cost effective and reliable. In 
view of the high capital and development cost and uncertain future 
viability, they will not undertake to develop/commercialize a fuel 
cells design. The paper outlines some general advantages and disad- 
vantages of fuel cell applications for electric utilities in terms of ec- 
onomics, fuel flexibility, site specificity, and environmental implica- 
tions. 


24508 (OME—8804, pp 22) Fuel cell technology for the 
gas industry. Petri, R.J. (Inst. of Gas Technology). 1988. 
Ontario Ministry of Energy, Programs and Technology Di- 
vision, 56 Wellesley St. W., 12th Floor, Toronto, ON, 
Canada M7A 2B7; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. (CONF-8804262—; MICRO- 
LOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

In this paper, the Institute of Gas Technology outlines its re- 
search programs and demonstration fuel cell plants. The design and 
reactions of solid oxide and molten carbonate fuel cells are dia- 
grammed. They have developed a barrier anode cell and a stack 
concept; the features of both are discussed. The Imhex stack con- 
cept was seen to offer advantages over external manifolding and 
non-penetrated internal manifolding designs. 7 figs., 3 tabs. 


24509 (OME—8804, pp 4) Fuel cells from the view point 
of industrial users. Spillers, F.W. (Fuel Cell Association, 
Washington, DC, USA). 1988. Ontario Ministry of Energy, 
Programs and Technology Division, 56 Wellesley St. W., 
12th Floor, Toronto, ON, Canada M7A 2B7; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
(CONF-8804262—; MICROLOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

Future industrial applications for fuel cells will depend on 
power production economics. The most economical market entry 
point should be in those industries where by-product hydrogen is 
available, also sites where the dc power output can be used without 
conversion to ac. Current installment cost and heat rates of phos- 
phoric acid fuel cells are approaching those of competitive power 
systems, however, the fuel cell industry must develop good indus- 
trial demonstration projects in order to build a convincing operat- 
ing history. 


24510 (OME—8804, pp 3) Fuel cells for vehicular appli- 
cations. Wroblowa, H.S. (Ford Motor Co., Dearborn, MI, 
USA). 1988. Ontario Ministry of Energy, Programs and 
Technology Division, 56 Wellesley St. W., 12th Floor, To- 
ronto, ON, Canada M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KiA 0G1; $10 CAN. (CONF- 
8804262—; MICROLOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

The replacement of the internal combustion engine by a fuel 
cell would improve fuel economy and decrease environmental 
damage. Present impediments for vehicular applications are con- 
nected with immature technology and high initial cost. Improve- 
ments which might alleviate the present technical impediments in- 
clude: decrease of weight to power ratio, decrease of cold start 
time, and fuel availability and management. In view of high initial 
costs the object of easiest market penetration is the city bus, where 
fleet operational costs may compensate for the prohibitive price. 
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24511 (OME—8804, pp 22) Fuel cells at Hydro-Quebec: 
remote areas. Belanger, G.; Klvana, D.; Leigh, C.; Breault, 
R. (Inst. de Recherche d’Hydro-Quebec; Ecole Polytechni- 
que de Montreal). 1988. Ontario Ministry of Energy, Pro- 
grams and Technology Division, 56 Wellesley St. W., 12th 
Floor, Toronto, ON, Canada M7A 2B7; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA 0G1; $10 CAN. 
(CONF-8804262—; MICROLOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

Electrical generation in remote areas is a real problem for 
Canada. In the present state of the technology, fuel cell is not an 
economic alternative. In terms of R&D, this situation could be im- 
proved especially in the development of more efficient reformer for 
diesel oil or methanol. The fuel cell technology cannot be devel- 
oped for this unique application. For this application, Canadians 
will have to adapt existing technologies for that purpose. The use 
of the hydrogen cycle to store electrical energy on a seasonal asis 
remains a potential use for fuel cell. For that application, the analy- 
sis indicates that a reversible fuel cell is a must (the same hardware 
acting as a fuel cell and an electrolyzer) to achieve a viable system. 
For this application, multimega Watts systems are required. No de- 
cision to support this type of activity has been put forward or been 
accepted for R&D support by Hydro-Quebec’s management; it is 
still a very preliminary idea. 2 refs., 7 figs., 1 tab. 


24512 (OME—8804, pp 7) Synopsis of workshop. Ward, 
C.A.; Venter, R.D. (Univ. of Toronto, Ont.). 1988. Ontario 
Ministry of Energy, Programs and Technology Division, 56 
Wellesley St. W., 12th Floor, Toronto, ON, Canada M7A 
2B7; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. (CONF-8804262—; MICROLOG—89- 
00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

Fuel cells are not penetrating the market at the rate at which 
it might have been expected; the reason for this is that the “cost- 
benefit” analyses being performed do not indicate their clear advan- 
tage over other means of generating electrical power. Only govern- 
ments can bring the cost of pollution into the cost analysis equa- 
tion. The problems associated with fuel cells for major power gen- 
eration and in transportation, as well as development opportunities, 
are discussed. It is suggested that the government should become 
involved in funding a demonstration project in at least one of these 
two areas. 


24513 (OME—8804, pp 9) Overcoming impediments to 
fuel cell commercialization. Keith, B.P.; Howard, P.F. (Bal- 
lard Technologies Corp., North Vancouver, B.C.). 1988. 
Ontario Ministry of Energy, Programs and Technology Di- 
vision, 56 Wellesley St. W., 12th Floor, Toronto, ON, 
Canada M7A 2B7; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. (CONF-8804262—; MICRO- 
LOG—89-00395). 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

The four major impediments to fuel cell commercialization 
are: high capital cost, lack of infrastructure, risk aversion of poten- 
tial customers, and difficulties of financing fuel cell companies. Ma- 
terials cost reduction involves developing a cost effective polymer 
electrolyte and partial replacement of platinum as the catalyst. The 
performance inprovement seen in using a new DOW membrane in- 
stead of Nafion reduces costs to generate a given amount of power. 
An alternative to cost reduction is the targeting of markets relying 
on specific fuel cell advantages. Also, new markets are created by 
new fuel cell technologies which permit activities which were pre- 
viously impossible. The lack of infrastructure should be approached 
from two angles: current and future hydrogen availability, and the 
integration of fuel cells into the existing fuel infrastructures. Gov- 
ernmental action should include the encouragement of the adoption 
of new technologies among private and public industry to lighten 
to risk burden of industry and the manufacturer. 2 figs. 








30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


24514 (OME—8804) Fuel cells: potential opportunities in 
Canada. (Ontario Ministry of Energy, Toronto (Canada); 
Department of Energy, Mines and Resources, Ottawa, On- 
tario (Canada)). 1988. 127p. (CONF-8804262—; MICRO- 
LOG—89-00395). Ontario Ministry of Energy, Programs 
and Technology Division, 56 Wellesley St. W., 12th Floor, 
Toronto, ON, Canada M7A 2B7; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

From Fuel cells workshop; Toronto, Canada (28 Apr 1988). 

A conference was held to discuss the status and commercial 
outlook of fuel cells in Ontario and Canada, and to determine the 
role of the federal and provincial governments. Separate abstracts 
were prepared for 13 papers presented at this conference. 


24515 (PB—89-148944/XAB) Synthesis of novel acid 
electrolytes for phosphoric acid fuel cells. Final report, May 
1985-October 1988. Adcock, J.L. (Tennessee Univ., Knox- 
ville (USA). Dept. of Chemistry). Nov 1988. 51p. NTIS, PC 
A04/MF AO1. 

See also PB—87-221305. 

Construction of a 40-millimole-per-hour-scale aerosol direct- 
fluorination reactor was completed June 26, 1986. F-Methyl F-4- 
methoxybutanoate and F-4-methoxybutanoyl fluoride were synthe- 
sized by aerosol direct fluorination of methyl 4-methoxybutanoate. 
Basic hydrolysis of the perfluorinated derivatives produce sodium 
F-4-methoxybutanoate which was pyrolyzed to F-3-methoxy-1-pro- 
pene. Purification and shipment of 33 grams of F-3-methoxy-1-pro- 
pene followed. Syntheses by analogous methods allowed produc- 
tion and shipment of 5 grams of F-3-ethoxy-1-propene, 18 grams of 
F-3-(2-methoxy.ethoxy)-1-propene, and 37 grams of F-3,3-dimethyl- 
1-butene. Eighteen grams of F-2,2-dimethyl-1-chloropropane was 
produced directly and shipped. As suggested by other contractors, 
5 grams of F-3-methoxy-l-iodopropane, and 5 grams of F-3-(2- 
methoxy.ethoxy)-1-iodopropane were produced by converting the 
respective precursor acid sodium salts produced for olefin synthesis 
to the silver salts and pyrolyzing them with iodine. Each of these 
compounds was prepared for the first time by the aerosol fluorina- 
tion process during the course of the contract. These samples were 
provided to other GRI contractors for synthesis of perfluorinated 
sulfur(VI) and phosphorous(V) acids. 


24516 Method and apparatus for assembling solid oxide 
fuel cells. Szreders, B.E.; Campanella, N. (to Dept. of 
Energy). US Patent Application 7-192,556. 11 May 1988. 
Sip. Contract W-31109-ENG-38. DE89009763 NTIS, PC 
A04/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009763/JAW. 

This invention relates generally to solid oxide fuel power 
generators and is particularly directed to improvements in the as- 
sembly and coupling of solid oxide fuel cell modules. A plurality of 
jet air tubes are supported and maintained in a spaced matrix array 
by a positioning/insertion assembly for insertion in respective tubes 
of a solid oxide fuel cell (SOFC) in the assembly of an SOFC 
module. The positioning/insertion assembly includes a plurality of 
generally planar, elongated, linear vanes which are pivotally 
mounted at each end thereof to a support frame. A rectangular 
compression assembly of adjustable size is adapted to receive and 
squeeze a matrix of SOFC tubes so as to compress the inter-tube 
nickel felt conductive pads which provide series/parallel electrical 
connection between adjacent SOFCs, with a series of increasingly 
larger retainer frames used to maintain larger matrices of SOFC 
tubes in position. Expansion of the SOFC module housing at the 
high operating temperatures of the SOFC is accommodated by con- 
ductive, flexible, resilient expansion, connector bars which provide 
support and electrical coupling at the top and bottom of the SOFC 
module housing. 17 figs. 


24517 Manifold, bus support and coupling arrangement 
for solid oxide fuel cells. Parry, G.W. (to Dept. of Energy). 
US Patent Application 7-184,475. 21 Apr 1988. 33p. Con- 
tract W-31109-ENG-38. DE89009604 NTIS, PC A03/MF 
AOi - OSTI; 1; GPO Dep. Order Number DE89009604/ 
JAW. 

Individual, tubular solid oxide fuel cells (SOFCs) are assem- 
bled into bundles called a module within a housing, with a plurality 
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of modules arranged end-to-end in a linear, stacked configuration 
called a string. A common set of piping comprised of a suitable 
high temperature resistant material (1) provides fuel and air to each 
module housing, (2) serves as electrically conducting buses, and (3) 
provides structural support for a string of SOFC modules. Ceramic 
collars are used to connect fuel and air inlet piping to each of the 
electrodes in an SOFC module and provide (1) electrical insulation 
for the current carrying bus bars and gas manifolds, (2) damping 
for the fuel and air inlet piping, and (3) proper spacing between the 
fuel and air inlet piping to prevent contact between these tubes and 
possible damage to the SOFC. 11 figs. 


24518 Hot corresion of austenitic stainless steels in 
molten carbonate fuel cell environment. Yuh, C.Y.; Pigeaud, 
A.; Maru, H.C.; Meier, G.H. (Energy Research Corp., 3 
Great Pasture Road, Danbury, CT (US); Dept. of Materials 
Science and Engineering, Univ. of Pittsburgh, Pittsburgh, 
PA (US)). pp 768-769 of Proceedings of the Electrochemi- 
cal Society fall meeting. Volume 88-2 (extended abstracis). 
Pennington, NJ; The Electrochemical Society (1988), 
(CONF-881061—). 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

The molten carbonate fuel cell (MCFC) system represents a 
highly efficient alternative mode of power generation from natural 
gas, methanol and coal derived gases. Because the hardware used in 
an MCFC, such as separators and current collectors, is exposed to 
both reducing (anodic) and oxidizing (cathodic) atmospheres in the 
presence of molten carbonate electrolyte, the alloy used needs to be 
very stable from a corrosion point of view. Simultaneous attack in 
the form of oxidation, hot salt fluxing and carburization often lead 
to poor stability and low mechanical strength. In recent research, 
commercial and experimental austenitic stainless steels were investi- 
gated in a typical MCFC environment. The experimental tech- 
niques used include isothermal soak, acoustic emission, cyclic oxida- | 
tion, and oxide ohmic resistance measurements. Hot corrosion 
mechanisms are proposed based on the experimental results. 


24519 Synthesis and evaluation of electroactive CO/sub 
2/ carriers. Miedaner, A.; Bell, W.L.; Smart, J.C.; Dubois, 
D.L. Warrendale, PA; Society of Automotive Engineers 
(1988). 9p. (CONF-880796—). Society of Automotive Engi- 
neers, 400 Commonwealth Dr., Warrendale, PA 15096. 

From 18. SAE intersociety conference on environmental sys- 
tems; San Francisco, CA, USA (11 Jul 1988). 

Technical Paper 881078. 

Long duration activities by man in space requires a regenera- 
ble CO/sub 2/ removal system. Current systems under study in- 
clude those based on the oxygen/hydrogen fuel cell and an amine 
resin. Both approaches are based on well-known acid-base chemis- 
try of CO/sub 2/. The authors efforts are directed at the develop- 
ment of electroactive CO/sub 2/ carrier molecules that are capable 
of binding CO/sub 2/ in the oxidized form. The successful develop- 
ment of these carriers would provide the chemical basis for a more 
efficient CO/sub 2/ removal system and offers other potential ad- 
vantages as well. The general requirements and advantages of elec- 
troactive CO/sub 2/ carrier molecules are discussed. In addition, 
studies on carrier molecules which demonstrate the feasibility of 
this approach are described. 
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24520 (AD-A—202244/0/XAB) 30-kWe-class high-effi- 
ciency arcjet power conditioner. Volume 1. Final report, 6 
September 1986-11 July 1988. See-Pok, W.; Britt, EJ; 
McCracken, K. (Space Power, Inc., San Jose, CA (USA)). 
Aug 1988. 43p. (SPI—13-14-VOL-1). NTIS, PC A03/MF 
AOl. 

See Volume 2, AD-B127 363. 

A 30-kWe arcjet PCU was designed, built, and tested, both 
with a solid-state load and with a 30-kWe arcjet thruster. The 
arcjet PCU has accumulated over 40 hours full-power or nearly 
full-power operating time, and showed no sign of degradation. The 
measured efficiency was 94%, which can easily be increased to 
95% by substitution of some recently available semiconductors. The 
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stability of output current was demonstrated while using current- 
mode, pulse-width modulation control. 
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REFER ALSO TO CITATION(S) 24332, 24409, 24420, 24436, 24444, 24480, 
24492, 24567, 24568, 24614, 24615, 25064, 25300, 25305 


24521 (BCHPAV—705-U-613) HPS [high pressure 
sodium] lighting for winter greenhouse cucumber production. 
B.C. commercial scale demonstration. Crocker, B.; Dyble, 
C.; Hughes, R. (British Columbia Hydro and Power Au- 
thority, Vancouver (Canada)). 1988. 59p. (CE—02522). Ca- 
nadian Electrical Association, Research & Development, 
Suite #500, One Westmount Square, Montreal, PQ, Canada 
H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: PRICES 
UPON REQUEST, FUNDS CAN. 

The purpose of this project was to expand on the earlier re- 
search work to demonstrate the economics of commercial scale 
producation and marketing of long English cucumbers in a com- 
mercial greenhouse environment. Artificial lighting was used to 
supplement the winter daylight, and consisted of High Pressure 
Sodium 400 watt lamps, with high efficiency luminaires. The lumin- 
aires were located throughout the greenhouse to achieve an aver- 
age supplemental illumination level of 5000 lux within the plant 
canopy in a 1700 m/sup 2/ greenhouse. This report identifies the 
crop results and describes the lighting configuration, the method of 
monitoring of the environmental factors, and the analysis of the re- 
sults. Conclusions suggest that differences in winter supplemental 
radiation compared to summer radiation, affect plant growth, nutri- 
ent absorption, humidity control, and pest control. Conclusions are 
provided including extrapolated economic analyses, and recommen- 
dations are given concerning future investigations. 42 figs., 13 tabs. 


24522 (CG—8204) High efficiency residential condensing 
gas furnace field evaluation. Installation report. (Consumers 
Gas Co. Ltd., Toronto, ON (Canada)). 1982. 30p. (CE— 
02475). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

High efficiency residential condensing gas furnaces were de- 
veloped and manufactured in Ontario, Canada, and differ from con- 
ventional residential gas furnaces in extracting a greater amount of 
heat from the combustion products. Exhaust temperatures are in the 
40-48/sup 0/C range, and the manufacturer claims 93% efficiency. 
Two test sites were selected: a bungalow with a heated area of 284 
sq. meters and a semi-detached tow-storey home with a floor area 
of 126 sq. meters. Both sites are operated on a daily flip-flop basis, 
changing to electric furnace operation. This report contains demo- 
graphic data on the test sites, information on the installations, in- 
stalled instrumentation and a general outline of the evaluation pro- 
cedure. 


24523 (DOE/CE—0250-Draft) Multiyear program plant, 
1989--1993; Solar buildings technology program. (USDOE 
Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC. Office of Solar Heat Technol- 
ogies). 30 Dec 1988. 5ip. NTIS, PC A04/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89010081/JAW. 

Since the early 1970's the US Department of Energy and its 
predecessor Federal energy organizations have supported the devel- 
opment of solar applications for buildings. In the early years of the 
Federal Program, the emphasis was on wide-scale demonstrations 
that were intended to rapidly bring solar heating and cooling tech- 
nology to the marketplace. The demonstrations were supported by 
parallel research efforts involving universities, the national labora- 
tories, and individual companies. Much was learned from these ef- 
forts, not the least of which was the difficulty in moving from a 
demonstration of technical feasibility to a practical, cost effective 
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product in a short time period. The “lessons-learned” from these 
experiences provided a strong foundation for the program as it 
shifted from the "demonstration era” to an era that focused almost 
exclusively on high-risk, high-payoff R and D beginning in the 
early 1980's. The current program, as described in this document, 
continues ‘the emphasis on long-term R and D, but also provides 
support to activities required by the industry in the near-term. It 
recognizes the increased importance of cooperative efforts with in- 
dustry, not only as a means of stretching limited program funds, but 
as an integral component of technology transfer. 21 figs., 6 tabs. 


24524 (DOE/CE/30752—T3) Evaluation procedure for 
building energy performance prediction tools: Final report. 
(Buiiding Energy Design Tool Development Council #914, 
Washington, DC (USA)). Nov 1988. Contract AC03- 
83CE30752. 64p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89004161/JAW. 

This report summarizes the activities conducted under DOE 
Contract DE-AC02-83CE30752 by the Building Energy Design 
Tool Development Council (BEDTDC). The focus of BEDTDC’s 
work under this contract was the development of a rigorous, user 
oriented procedure for the evaluation of building energy perform- 
ance prediction tools. Evaluation reports resulting from the applica- 
tion of this procedure will easily allow the user to select the design 
tool that most suits his needs. These needs may vary from simple 
energy use determinations to sophisticated ‘what if’ analyses. The 
development of this procedure was built upon a solid foundation of 
background work that involved key segments of the building com- 
munity. These included: architects, engineers, educators, builders, 
tool developers, and tool users. Professional organizations and indi- 
viduals carry out the following background research and documen- 
tation efforts. (1) Survey of the state-of-the-art of building energy 
design tools, (2) review of previous building energy design tool 
evaluation and categorization methods, and (3) development of a 
design tool categorization method. 2 figs. 


24525 (DOE/CE/64615—T3) New Mexico energy man- 
agement. (New Mexico Dept. of Energy, Minerals and Nat- 
ural Resources, Santa Fe (USA)). [1989]. Contract FG01- 
86CE64615. 48p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009243/JAW. 

In recent years, New Mexico institutions have been present- 
ed with an increasingly important challenge due to their recogni- 
tion that our fossil energy resources are fine and are diminishing. 
As a result of this situation, New Mexico institutions are confronted 
with escalating energy costs and limited resources to pay these 
costs. Recent studies reveal: New Mexico institutions are spending 
more than $50 million per year for fuel bills; Energy expenditures 
have escalated by more than 300 percent in New Mexico during 
the past 10 years; and Energy costs are one of the few non-program 
costs which institutional; leaders can control. A dollar saved from 
utility costs is one more dollar that is available to fund program ac- 
tivities. We can no longer afford the luxury of designing, building 
and operating our institutions without fully considering the amount 
and the type of energy they will consume. We must factor energy 
efficiency into our planning and maintenance. This booklet de- 
scribes projects which have taken place in New Mexico schools 
and clearly demonstrate that comfort and simplicity need not be 
sacrificed in order to reduce energy consumption and costs. Many 
institutional leaders can take satisfaction in the knowledge that they 
are already helping create innovative energy strategies. It is my 
hope that your interest will be translated into action so that you too 
can demonstrate the benefits of energy conservation in your institu- 
tions. 


24526 (DOE/ER—0409) Federal radon activities invento- 
ry: Committee on Indoor Air Quality [CIAQ] radon work 
group, 1988--1989. (USDOE Office of Energy Research, 
Washington, DC; Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Radiation Programs). 1989. 
225p. NTIS, PC A10/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89008990/JAW. 

In recent years, the concern over exposure to indoor radon 
has increased dramatically Consequently, numerous Federal agen- 
cies have become involved in radon related activities. The Radon 
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Workgroup of the Interagency Committee on Indoor Air Quality 
(CIAQ) perceived a need for coordination of these various projects 
and in response developed this inventory to serve as a consolidated 
resource document on Federal radon activities. It is hoped that this 
inventory will promote better communication among the involved 
agencies. The Radon Workgroup member agencies have listed their 
current radon projects in the inventory. Each chapter of the inven- 
tory is devoted to one agency. Within the chapters, individual 
projects are listed under their appropriate office. To facilitate the 
use of this inventory as a resource document, an index has been in- 
cluded in which the projects are listed by key words. 


24527 (DOE/ER/60669—2) The detection measurement 
of the activity size distributions (d/sub p/ > 0.5 nm) associ- 
ated with radon decay products in indoor air. Ramamurthi, 
M. (Illinois Univ., Urbana (USA). Dept. of Civil Engineer- 
ing). Mar 1989. Contract FG02-88ER60669. 190p. NTIS, 
PC A09/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89009826/JAW. 

In this research, a system for the detection and measurement 
of the activity size distributions and concentration levels of radon 
decay products in indoor environment has been developed. The 
system is microcomputer-controlled and involves a combination of 
multiple wire screen sampler-detector units operated in parallel. 
The detection of the radioactivity attached to the aerosol sampled 
in these units permits the determination of the radon daughter ac- 
tivity-weighted size distributions and concentration levels in indoor 
air on a semi-continuous basis. The development of the system in- 
volved the design of the detection and measurement system, its ex- 
perimental characterization and testing in a radon-aerosol chamber, 
and numerical studies for the optimization of the design and operat- 
ing parameters of the system. Several concepts of utility to aerosol 
size distribution measurement methods sampling the ultrafine clus- 
ter size range evolved from this study, and are discussed in various 
chapters of this dissertation. The optimized multiple wire screen 
(Graded Screen Array) System described in this dissertation is 
based on these concepts. The principal facet of the system is its 
ability to make unattended measurements of activity size distribu- 
tions and concentration levels of radon decay products on a semi- 
continuous basis. Thus, the capability of monitoring changes in the 
activity concentrations and size distributions as a function of both 
time and indoor events is now available. Future work with the 
system will involve field measurements of radon decay product ac- 
tivity size distributions and concentrations in various indoor envi- 
ronments. The resultant information should permit a better estima- 
tion of the potential human health hazard from the inhalation of 
radon decay products present in indoor air. 79 refs., 25 figs., 9 tabs. 


24528 (ECRC/M—2345) CORECH working group on: 
mathematical models of buildings and heating systems. Final 
report. Grousset, A.; Basnett, P.; De Hoe, J.M.; Macias, M. 
(Electricite de France, Les Renardieres; Laborelec, Linke- 
beek (Belgium); ASINEL, Mostoles (Spain)). (Electricity 
Council Research Centre, Capenhurst (UK)). Feb 1989. 57p. 
Electricity Council Research Centre, Capenhurst, Chester, 
CH1 6ES, UK. 

This report covers co-operative work undertaken by electri- 
cal research laboratories in France, the United Kingdom, Belgium 
and Spain to compare their simplified methods of calculating the 
energy requirements and thermal behaviour of buildings. The com- 
puter programs are based on very different simplifications of the 
basic theory and the laboratories used their own standard assump- 
tions when information was lacking in the building specifications. 
Comparisons were carried out for two buildings. The results calcu- 
lated by the four organisations were in very good agreement. This 
seems to increase confidence in the use of any of the methods, al- 
though it is recognised that such a comparison is not a complete 
substitute for validation against measured data. 


24529 (EPRI-CS—6320) A design for a lighting demon- 
stration module: Final report. Vincent, R.L. (Electric Power 
Research Inst., Palo Alto, CA (USA); Lighting Research 
Inst., New York, NY (USA)). Apr 1989. 53p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

The conceptual design for a lighting demonstration unit was 
developed to support utilities’ educational and marketing efforts in 
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lighting. Preceded by a review of the lighting industry's existing 
demonstration facilities, two meetings were held to focus the 
project specifically on utility applications. The first, a planning ses- 
sion held in New York City in September 1985 with utility repre- 
sentatives, helped define utility needs and possible ways of meeting 
those needs through lighting demonstrations. The second, a design 
session, was held the following month to consider the physical 
structure of the exhibit and the types of information to be conveyed 
about lighting. The resulting conceptual design, critiqued by utility 
representatives, includes multiple modules. The core module is in- 
tended to explain and demonstrate the basic principles of lighting. 
Optional auxiliary modules would focus on specific lighting appli- 
cations, such as office or home lighting, or on specific lighting 
system components. 5 figs. 


24530 (EPRI-CU—6321) Analysis of building codes for 
commercial kitchen ventilation systems: Final report. Con- 
over, D.R. (Electric Power Research Inst., Palo Alto, CA 
(USA); National Conference of States on Building Codes 
and Standards, Inc., Herndon, VA (USA). Technical Serv- 
ices Div.). Apr 1989. 158p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The peak electric load and annual energy performance of 
commercial food service facilities is affected by building construc- 
tion codes, standards, and regulations. A primary contributor to 
energy use and demand is the required ventilation exhaust system 
for by-products of the cooking process, which impacts the HVAC 
system as well. This report reviews the current status of building 
construction codes, standards, and regulations, their differences, 
and their impacts on the food service industry. It addresses the op- 
portunity for reducing exhaust requirements, which could in turn 
reduce energy use and demand. 11 refs., 3 figs., 6 tabs. 


24531 (LBL—24134) Implementation strategies for 
achieving energy-efficient buildings in ASEAN [Association 
of Southeast Asian Nations). Levine, M.D.; Deringer, J.J. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1987. Contract 
ACO03-76SF00098. 22p. (CONF-8710456—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009307/JAW. 

From Workshop on energy conservation policy and meas- 
ures for energy demand management; Bangkok, Thailand (12 Oct 
1987). 

” The purpose of this paper is to address a few key policies for 
achieving significant building energy conservation in developing 
countries. The paper highlights important needs to be met in devel- 
oping strategies to implement the policies. The ASEAN region pro- 
vides the setting, with its rapid economic growth and hot, humid 
climate. Within the region, industrialization and urbanization proc- 
esses are creating a growing demand for energy, particularly oil 
and electricity. Annual consumption of commercial energy has in- 
creased at a rate of over 5 percent in most countries and electricity 
growth has been above 10 percent per annum. Despite their eco- 
nomic growth, ASEAN countries face severe economic stringen- 
cies and difficult resource and budgetary constraints. Energy ex- 
penditures and investments constitute a major share of total national 
budgetary and investment expenditures--generally close to 25 per- 
cent. Energy conservation in buildings is important to the national 
economies of the region. In the developing countries, including 
ASEAN, energy conservation has had a lower priority than in the 
industrial countries. Moreover, energy conservation in buildings has 
been neglected in the national conservation plans that have been 
developed. This oversight is significant, for commercial buildings 
now consume well over one-third of all electricity in the ASEAN 
region, and will account for approximately 40 percent of the 
demand for additional electrical generating capacity in the near 
future. 25 refs. 


24532 (LBL—26759) ASEAN [Association of Southeast 
Asian Nations] buildings energy conservation program. 


Levine, M.D. (Lawrence Berkeley Lab., CA (USA)). Mar 
1988. Contract AC03-76SF00098. 11p. (CONF-8803203—1). 
NTIS, PC A03/MF A0O1 - OSTI; GPO Dep. Order Number 
DE89009305/JAW. 

From Conference on energy efficiency strategies for Thai- 
land; Pattaya, Thailand (4 Mar 1988). 
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The main purpose of this paper is to present a brief descrip- 
tion of the Association of Southeast Asian Nations (ASEAN) 
Project on Buildings Energy Conservation. The paper describes the 
background of the project and presents in summary fashion the 
major elements of the project to date. Brief discussions of the train- 
ing that has been conducted, research activities that are taking 
place within ASEAN, and research conducted at LBL are present- 
ed. The activities under way in Singapore to extend and expand 
policies to promote energy conservation in buildings are described 
in somewhat more depth. A brief example of the needs for policy 
development in Thailand is given to contrast the policy environ- 
ment in different countries in the region. Finally, the paper dis- 
cusses some of the broader issues involved to indicate the impor- 
tance of energy conservation in buildings in the region. 


24533 (NP—9770329) Heating system for a detached 
one-family house. (IEA Heat Pump Center, Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1986. 4p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE89770329/JAW. 


The brochure describes the heating system of a one-family- 
house consisting of a monovalent salt water/water heat pump with 
a ground surface absorber for utilizing the solar energy stored in 
the ground. The residential area to be heated is 124 m/sup 2/; in 
total, 600 m of absorber pipes were laid on an area of 350 m/sup 2/ 
. The living rooms are heated by means of a floor heating system. 
The specific heating costs amount to 9.4 DM/m/sup 2/. The 
system is expected to provide cost savings of 40% compared to a 
fuel oil heating system. (BWI). 


24534 (NP—9770330) Heating system for a detached 
one-family house. (IEA Heat Pump Center, Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1986. 4p. (In German). NTIS 
(US Sales Only), PC A0Q2/MF AOl. Order Number 
DE89770330/JAW. 


The brochure describes a heating system consisting of a 
monovalent saltwater/water heat pump with a ground surface ab- 
sorber used to heat a one-family house. On a residential area of 151 
m/sup 2/, a total of 1,400 m absorber pipes were laid in a depth of 
1,5 m and on an area of 400 m/sup 2/. The living rooms are heated 
by means of a floor heating. A tile oven exists as an additional heat- 
ing. The specific heating costs amount to 6.51 DM/m/sup 2/. 
(BWI). 


24535 (NP—9770331) Heating system for a detached 
one-family house. (IEA Heat Pump Center, Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1986. 4p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE89770331/JAW. 


The brochure describes a heating system consisting of a 
monovalent saltwater/water heat pump with ground surface ab- 
sorbers, for heating a one family house. In total, 8 absorber pipes of 
100 m each were laid in a depth of 0.9 m, the pipe intervals being 
30-40 cm. The living rooms are heated by means of a floor heating 
system. The costs of the system are by 20-25% higher than those of 
a similar fuel oil heating system. The specific energy costs amount 
to 8.80 DM/m/sup 2/. (BWI). 


24536 (NP—9770332) Heating system for a detached 
one-family house. (IEA Heat Pump Center, Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1986. 4p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE89770332/JAW. 


The brochure describes a heating system consisting of a 
monovalent saltwater/water heat pump with a ground surface ab- 
sorber, for heating a one-family house. In total, 1,600 m of absorber 
pipes were laid in a depth of 1.8 m and on an area of 270 m/sup 2/. 
Experience shows that the summer heat reserves in the ground are 
used up by mid February so that the frost limit is reached. The 
living rooms are heated by means of a floor heating. The costs of 
the system are approximately the same as those of a similarly de- 
signed fuel oil heating system. The specific heating costs amount to 
6.73 DM/m/sup 2/. (BWI). 
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24537 (NP—9770333) Heating system for a detached 
one-family house. (IEA Heat Pump Center, Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1985. 4p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE89770333/JAW. 

The brochure describes the heating system of a one-family 
house consisting of a monovalent water-water heat pump for utiliz- 
ing the solar energy stored in the ground water. The surface to be 
heated is 172 m/sup 2/; a suction pump pumps ground water from 
6.5 meters. The water has a temperature of + 10/sup 0/C over the 
whole year. The service water is heated by means of a 300 | elec- 
tric stationary storage. The specific heating costs amount to only 
4.38 DM/m/sup 2/. (BWI). 


24538 (NRC/BR—46) Description of the ENCORE- 
CANADA building energy use analysis computer program. 
Konrad, A. (National Research Council of Canada, Ottawa, 
Ontario. Div. of Building Research). 1980. 7ip. (CE— 
02559). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

ENCORE-CANADA is a Fortran IV computer program in- 
tended as a research tool for energy conservation studies on small 
residential buildings in Canada. This publication describes the pro- 
gram structure, data preparation, description of output and proce- 
dures for running the program. The program performs a dynamic 
simulation of energy use on an hourly basis using real weather data. 
Calculations include: conduction heat transfer through the building 
envelope; incorporating both wind and stack effects; and solar ef- 
fects on the building enclosure (walls, roofs, windows, doors). Also 
considered are the house interior environment is permitted to have 
temperature variations from room to room, internal heat gains, and 
ground heat transfer. 6 refs., 17 figs., 7 tabs. 


24539 (NRC/BR—160) Mark XI Energy Research 
Project. Comparison of standard and upgraded houses. 
Brown, W.C. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Building Research). 1980. 17p. 
(CE—02549). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The analysis of the data collected during the first complete 
heating season of the project indicates that the increased insulation 
and air tightness of the upgraded house has reduced the annual 
heating load by 31% from the standard insulated house. Only 10% 
of this reduction in heating load occurs because of the increased in- 
sulation levels on the basement of the upgraded house. Moreover, a 
significant portion (25%) of the heat loss from the houses occurs 
below grade. A comparison of the measured heating loads with 
three heating load prediction methods indicates reasonable agree- 
ment between Net Annual Heat Loss Factor and Modified Degree- 
Day prediction methods and measured loads. 6 refs., 8 figs., 1 tab. 


24540 (NRC/BR—860) Programmed as = al model of 
air infiltration in small residential buildings with oil 

Konrad, A.; Larsen, B.T.; Shaw, C.Y. (National Research 
Council of Canada, Ottawa, Ontario. Div. of Building Re- 
search). 1987. 8p. (CE—02553). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A computer program for the prediction of the air infiltration 
lead in small residential buildings is described. The model repre- 
sents an oil-fired furnace, a smoke pipe with barometric damper, a 
chimney and a non-partitioned building with leakage openings in 
the building envelope. This envelope includes ceiling, walls, win- 
dows and doors, the leakage opening of each being represented by 
several holes. The model can be used to predict airflow through 
wall, window and door leakage openings as well as the chimney, 
with the furnace on or off. The effects of windspeed, wind direc- 
tion and indoor-outdoor temperature differences are incorporated in 
the model. The computer program predicts the position of the neu- 
tral pressure level of each wall, together with the over-all air ex- 
change rate and infiltration load. The program has been tested 
against air exchange rates measured by the tracer gas technique on 
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a one-story house under various indoor/outdoor climatic condi- 
tions. For this particular test house it was found that agreement be- 
tween calculated and measured air exchange rates is within 25%. 18 
refs., 3 figs. 







24541 (NRC/BR—889) The calculation of house infiltra- 
tion rates. Tamura, G.T. (National Research Council of 
Canada, Ottawa, Ontario. Div. of Building Research). 1979. 
18p. (CE—02547). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A new procedure for calculating house infiltration rates is 
proposed which involves determining separately the infiltration 
rates caused by stack action, wind action, and furnace operation, 
and then determining the resultant infiltration rate under the com- 
bined condition. It gave good agreement with the measured values 
for two single-story detached houses located in a residential district. 
The average differences between the calculated and the measured 
values were 0.04 and 0.07 air changes per hour for 2 houses. For 
general application of the proposed method, test data for various 
types of house design and construction, wind exposure and heating 
system required are: neutral pressure level under calm condition 
and furnace off; exterior wall leakage characteristic; ratio of local 
to meteorological wind speed; pressure differences across the exte- 
rior walls for different wind exposure; and gas flow rate thorugh 
chimneys serving various heating appliances. 9 refs., 7 figs., 6 tabs. 


24542 (NRC/BR—890) A method for predicting air infil- 
tration rates for a tall building surrounded by lower struc- 
tures of uniform height. Shaw, C.Y. (National Research 
Council of Canada, Ottawa, Ontario. Div. of Building Re- 
search). 1979. 18p. (CE—02552). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A method was presented for predicting air infiltration rate 
for a tall building (width/length=1/1.5) surrounded by iower 
structures of uniform height under various combinations of wind 
speeds, wind angles, and air temperature. The method may be gen- 
eralized to apply for a tall building in an urban area if the building 
is about 8 building widths away from other tall buildings. The pre- 
dicted air infiltration rates are shown to be accurate within 5% 
compared with those based on the computer building model. Air 
infiltration caused by wind was found to be a strong function of 
wind direction. The results indicated that the maximum air infiltra- 
tion was produced by a wind that approached at 0/sup 0/ and the 
minimum air infiltration occurred at 75/sup 0/ wind angle. Air in- 
filtration caused by the combination of wind and stack action is de- 
pendent on the magnitude of each and the wind direction. If the air 
infiltration rates caused by wind or stack action acting separately 
are equal, the air infiltration rate caused by the combined action is 
higher than that due to each action by about 40% for wind angles 
of 0 or 90/sup 0/ and 6% for 45/sup 0/. 8 refs., 11 figs. 1 tab. 


24543 (NRC/BR—8005) Measured energy consumption 
of a group of low-energy houses. Dumont, R.S.; Orr, H.W.; 
Hedlin, C.P.; Makohon, J.T. (National Research Council of 
Canada, Ottawa, Ontario. Div. of Building Research). 1980. 
6p. (CONF-8008191—; CE—02551). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

From Solar Energy Society of Canada annual conference; 
Vancouver, Canada (6 Aug 1980). 

Approximately 50 low-energy passive solar houses have been 
constructed in the Saskatchewan area to date. Quantitative meas- 
urements are now presented on the space heating and total energy 
consumption of a group of these houses. The average space heating 
energy consumption for electrically heated, detached residences 
built before 1970 in the Saskatoon area is about 670 MJ/m/sup 2/ 
of total floor area for a heating season of 6077 Celsius degree-days. 
Of the 13 low-energy buildings surveyed, the total energy con- 
sumption figures varied from 121 to 499 MJ/m/sup 2/ during the 
winter of 1979-80, with all but two of the buildings in the range of 
121 to 240 MJ/m/sup 2/. Average consumption for the 13 build- 
ings was 218 MJ/m/sup 2/. Features common to the low-energy 
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houses are: improved air tightness with controlled ventilation; insv- 
lation levels approximately three times the present minimum stand- 
ard; and use of south windows for passive solar gain. 3 refs., 3 figs., 
2 tabs. 


24544 (OQME—1987) Monitoring of R-2000 low energy 
homes. 1987 annual report. (Ontario Ministry of Energy, To- 
ronto (Canada)). 1987. 142p. (MICROLOG—88-05890). On- 
tario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Canada 
M7A 2B7; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

R-2000 is a recognized standard for practical, low energy, 
new housing in Canada. Emphasis is placed on insulation, air tight- 
ness, controlled ventilation, and heat recovery from exhaust air. 
This second annual report provides the results of monitoring 22 
houses in Sudbury, Kingston, Fonthill, and Erin Mills in Ontario. 
Monitoring concentrated on energy performance, air quality, con- 
struction reliability, comfort levels, and owner satisifaction. Moni- 
toring is conducted by a skilled contractor who makes monthly 
visits to each house, recording energy readings, changing air qual- 
ity samplers, performing tests and inspections, and interviewing 
house occupants. Four of the houses are instrumented with PC- 
based data acquisition systems. Results from 2 years of monitoring 
indicate space heating consumption is less than 40% of the con- 
sumption for typical new housing; air quality is good; there is no 
moisture in the walls or ceilings and no cracks in the walls, ceil- 
ings, or structure; rooms remained comfortable under all winter 
weather conditions; and the majority of owners remain satisified. 
Monitoring is to continue until June 1988. 


24545 (OME—8706) Industrial heat pump technology 
review. Cane, R.L.D. (Ontario Ministry of Energy, Toronto 
(Canada)). 1987. 27p. (MICROLOG—89-00400). Ontario 
Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, , Canada M7A 
2B7; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

Research activity in the United States has shifted from an 
emphasis on exclusively technology development (for limited appli- 
cations) in earlier years to more emphasis on identifying the proper 
placement of heat pumps in industrial processes (application of 
Pinch Technology). This new approach seems more rational and 
will no doubt lead to identifying cost-effective applications for both 
open and closed-cycle electrically driven heat pumps. In Canada, 
there is no longer a central organization planning, co-ordinating, 
undertaking and/or funding industrial heat pump research and de- 
velopment program. Early electrically driven closed-cycle heat 
pumps applied in waste heat recovery applications in industry were 
plagued with equipment breakdowns. The current C.E.A. investiga- 
tion of twelve installations ( including threee electrically driven 
MVR systems) should provide a means of viewing the heat pump 
in use and provide valueable information to improve on, or better 
identify, future applications. 12 refs. 


24546 (ORNL/CON—257) Evaluation of infiltration in 
residential units constructed to Model Conservation Stand- 
ards. Kolb, J.O.; Baylon, D. (Oak Ridge National Lab., TN 
(USA)). Mar 1989. Contract AC05-840R21400. 174p. 
NTIS, PC A08/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010308/JAW. 

The Model Conservation Standards (MCS) of the Bonneville 
Power Administration (Bonneville) include air sealing techniques to 
reduce natural infiltration in residential units well below levels in 
conventional construction techniques. Methods for measuring or es- 
timating natural infiltration and building leakage are therefore im- 
portant for code enforcement in jurisdictions that adopt an MCS 
energy code. This report presents the results of a 1987 field study 
of four infiltration testing methods in five Early Adopter (EA) ju- 
risdictions in Washington and Idaho. Samples of both single-family 
and multifamily residential units were tested with blower door de- 
pressurization, short-term tracer gas decay, long-term PFT tests, 
and acoustical leak detection. The performance of air-to-air heat ex- 
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changers, installed to provide fresh air in “tight” residential units, 
was also observed with the short-term tracer gas decay method. In 
addition to a comparison of infiltration rates from the three infiltra- 
tion testing methods, the results include observations of construc- 
tion practices that relate to air sealing, the use of blower door re- 
sults for estimating natural infiltration rates, and the performance of 
air-to-air heat exchangers relative to MCS design goals. Recom- 
mendations are presented for test methods that are most useful for 
code enforcement purposes. 25 refs., 9 figs., 21 tabs. 


24547 (ORNL/CON—270) Assessment of Princeton 
Scorekeeping Method space-heating estimates using end-use 
data from the Hood River Conservation Project. Hwang, Ho- 
Ling. (Oak Ridge National Lab., TN (USA)). Mar 1989. 
Contract AC05-840R21400. 57p. NTIS, PC A04/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010232/JAW. 

The Princeton Scorekeeping Method (PRISM) has been 
widely used in energy conservation studies. PRISM produces 
weather-adjusted estimates of energy consumption which enables 
researchers to monitor and evaluate changes over time. The model 
generally provides stable and reliable estimates for the total energy 
consumption. However, the accuracy of its space heating estimates 
has been questioned. In this research, data collected from the Hood 
River Conservation Project (HRCP) during 1984--1986 were used 
to investigate possible improvements for the PRISM estimates of 
space heating electricity use. After a series of data screening proc- 
esses on the 320 houses available from HRCP, 148 households were 
selected as the sample for analyses. PRISM was used to estimate 
electricity consumption for each household in the pre-retrofit (July 
1984--June 1985) and the post-retrofit (July 1985--June 1986) years. 
The actual end-use was used to evaluate the accuracy of PRISM 
and to obtain possible adjustment factors for PRISM estimates of 
space heating consumption. It was found that the performance of 
PRISM was generally consistent between the two-year study 
period. PRISM overestimated space heating electricity use by an 
average of 19% in beth years for the 148 Hood River homes. A 
constant adjustment factor of 0.81, obtained from a simple regres- 
sion model approach, was found to have attractive potentials in im- 
proving the PRISM space-heating estimates for houses located in 
the Hood River area. Additional investigation will be needed to 
further understand and generalize this method. 14 refs., 7 figs., 12 
tabs. 


24548 (ORNL/M—531) Technology applications bulle- 
tins: Summer 1988. Koncinski, W. Jr. (ed.); McKeehan, K. 
(ed.). (Martin Marietta Energy Systems, Inc., Oak Ridge, 
TN (USA)). 1988. Contract AC05-840R21400. 66p. OSTI - 
Office of Technology Applications, Martin Marietta Energy 
Systems, Inc., P.O. Box 2008, Oak Ridge, TN 37831-6257. 
Order Number T189010292/JAW. 

Martin Marietta Energy Systems, Inc. (Energy Systems), op- 
erates five facilities for the US Department of Energy (DOE). 
Much of the research carried out at these facilities is of interest to 
industry and to state or local governments. To make information 
about this research available, the Energy Systems Office of Tech- 
nology Applications publishes brief descriptions of selected technol- 
ogies and reports. These technology applications bulletins describe 
the new technology and inform the reader about how to obtain fur- 
ther information, gain access to technical resources, and initiate 
direct contact with Energy Systems researchers. The general topics 
covered in this report are: information science; licensing informa- 
tion; measurements and controls; energy conservation; environmen- 
tal technology; chemical and waste management; energy produc- 
tion; and advanced materials. 


24549 (ORNL/M—685) Building Thermal Envelope Sys- 
tems and Materials (BTESM) and research utilization/tech- 
nology transfer progress report for DOE Office of Buildings 
and Community systems: Monthly progress report, November 
1988. Samples, S.D. (comp.); Coleman, G.L. (comp.). (Oak 
Ridge National Lab., TN (USA)). Nov 1988. Contract 
AC05-840R21400. 57p. NTIS, PC A04/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010187/JAW. 

The Monthly Report of the Building Thermal Envelope Sys- 
tems and Materials (BTESM) Program is a monthly update of both 
in-house ORNL projects and subcontract activities in the research 
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areas of building materials, wall systems, foundation, roofs, building 
diagnostics, and research utilization and technology transfer. Pres- 
entations are not stand-alone paragraphs every month. Their princi- 
pal values are the short-time lapse between accomplishment and re- 
porting and their evolution over a period of several months. 


24550 (ORNL/M—756) Building Thermal Envelope Sys- 
tems and Materials (BTESM) and research utilization/tech- 
nology transfer progress report for DOE Office of Buildings 
and Community Systems: Monthly progress report. Coleman, 
G.L. (comp.); Samples, S.D. (comp.). (Oak Ridge National 
Lab., TN (USA)). Feb 1989. Contract AC05-840R21400. 
78p. NTIS, PC A05/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89010189/JAW. 

The Monthly Report of the Building Thermal Envelope Sys- 
tems and Materials (BTESM) Program is a monthly update of both 
in-house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs ever month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


24551 (ORNL/Sub—83-47959/2) Final report of re- 
search and development of a diagnostic procedure to measure 
changes in thermal integrity of building envelopes: Phase 2, 
BTR meter development. Janssen, J.E.; Rasmussen, R.W. 
(Oak Ridge National Lab., TN (USA); Honeywell, Inc., 
Golden Valley, MN (USA). Corporate Systems Develop- 
ment Div.). Dec 1988. Contract AC05-840R21400. 7ip. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89008942/JAW. 

Previous work [Application of Building Thermal Resistance 
Techniques” by J. E. Janssen, Comparison of BTR Measurements” 
by J. E. Janssen and A. N. J. Pearman] has shown that the overall 
Building Thermal Resistance (BTR) of a typical home can be meas- 
ured by observing the rate of temperature fall when the furnace is 
off and the rate of temperature rise when the furnace is turned on 
for 90 minutes. An instrument, based on an Epson Notebook com- 
puter, was built, and the computer was programmed to record the 
measured temperatures and compute the BTR value. An interactive 
program guides the user in the operation of the instrument. BTR 
measurements on three test houses agreed with ASHRAE heat loss 
calculations within {minus}6% and +9%. The BTR meter offers a 
simple and convenient way to assess the condition of the thermal 
insulation in an existing residential structure. No other method is 
available for such an overall measurement with relatively unskilled 
labor. The meter should be useful to building inspectors, builders, 
real estate people and sales people. For example, it has been shown 
that the method can discriminate between the presence and absence 
of storm windows. The instrument can also be used to make gross 
measurements of infiltration. While the BTR meter works best with 
warm air heating systems, its use is limited only by the ability to 
measure a representative indoor air temperature and the knowledge 
of the true heat input to the building when the heating system is 
operating at steady state. Further wide-scale testing of the meter is 
needed to establish its credibility. 3 refs., 12 figs., 12 tabs. 


24552 (ORNL/TM—10656) Sieve of Eratosthenes bench- 
marks for the Z8 FORTH microcontroller. Edwards, R. 
(Oak Ridge National Lab., TN (USA)). Feb 1989. Contract 
AC05-840R21400. 32p. NTIS, PC A03/MF AO! - OST]; 1; 
GPO Dep. Order Number DE89010199/JAW. 

This report presents benchmarks for the Z8 FORTH micro- 
controller system that ORNL uses extensively in proving concepts 
and developing prototype test equipment for the Smart House 
Project. The results are based on the sieve of Eratosthenes algo- 
rithm, a calculation used extensively to rate computer systems and 
programming languages. Three benchmark refinements are 
presented,each showing how the execution speed of a FORTH pro- 
gram can be improved by use of a particular optimization tech- 
nique. The last version of the FORTH benchmark shows that opti- 
mization is worth the effort: It executes 20 times faster than the 
Gilbreaths’ widely-published FORTH benchmark program. The 
National Association of Home Builders Smart House Project is a 
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cooperative research and development effort being undertaken by 
American home builders and a number of major corporations serv- 
ing the home building industry. The major goal of the project is to 
help the participating organizations incorporate advanced technolo- 
gy in communications,energy distribution, and appliance control 
products for American homes. This information is provided to help 
project participants use the Z8 FORTH prototyping microcon- 
troller in developing Smart House concepts and equipment. The 
discussion is technical in nature and assumes some experience with 
microcontroller devices and the techniques used to develop soft- 
ware for them. 7 refs., 5 tabs. 


24553 (PB—89-149686/XAB) Cost-effectiveness analysis 
of public education and incentive programs for controlling 
radon in the home. Final report. Bierma, T.J.; Swartzman, 
D. (lllinois Univ., Chicago (USA). School of Public 
Health). Dec 1988. 134p. NTIS, PC A07/MF AO1. 

The objective of this study was to evaluate the cost-effec- 
tiveness in Illinois of five radon public education and incentive pro- 
gram options. Programs evaluated included (1) no program, (2) a 
toll-free hotline and information packet, (3) free short-term moni- 
tors, (4) free confirmatory monitors, and (5) low-interest loans. Ex- 
isting literature and expert opinion were used to estimate program 
costs and public responses under the various programs. Computer 
simulation, with Monte Carlo sampling, was used for uncertainty 
and sensitivity analysis. The cost-effectiveness model was analyzed 
based on assumed radon exposures to Illinois citizens. Results for 
standard conditions indicate that budget levels under approximately 
$30,000 do not warrant a radon education and incentive program. 
For budget levels of approximately $30,000 to $1 million, Program 
2 was most effective, and Program 3 was most effective above this 
level. Sensitivity analyses indicate the results are relatively insensi- 
tive to input variable assumptions with the exception of public-re- 
sponse estimates. Study results suggest that all of the programs 
evaluated are likely to be relatively ineffective. Considerable im- 
provement may be possible using more innovative approaches to 
public education. 






24554 (PB—89-151203/XAB) Federal Building Life- 
Cycle Cost (FBLCC) Program (for microcomputers). Soft- 
ware. Petersen, S.; Bethea, W. (National Bureau of Stand- 
ards, Washington, DC (USA)). 21 Dec 1988. vp. NTIS CP 
D99. 

Supersedes PB—86-223112. The software is contained on 5 
1/4-inch diskette, double density (360K), compatible with the IBM 
PC microcomputer. The diskettes are in the ASCII format. Price 
includes documentation, PB—86-223104. 

The Federal Building Life-Cycle Cost (FBLCC) Program 
provides computational tools and energy price data for performing 
life-cycle (LCC) analyses of Federal buildings and related subsys- 
tems. The methods and procedures used in these LCC analyses are 
based on rules set forth by the U.S. Department of Energy's Feder- 
al Energy Management Program and U.S. Office of Management 
and Budget. The 5 1/4-inch diskette contains the FBLCC programs 
and related data files in MS-DOS format. The documentation for 
the FBLCC program is contained in A User's Guide to the Federal 
Building Life-Cycle Cost Program, NBS-TN 1222. Software De- 
scription: The software is written in the BASIC programming lan- 
guage for implementation on an IBM/PC or compatible microcom- 


puter under the MS-DOS operating system. Memory requirement is 
64K. 


24555 (PB—89-151211/XAB) NBS (National Bureau of 
Standards) Life-Cycle Cost (NBSLCC) program (for micro- 
computers). Software. Petersen, S.R.; Ruegg, R.T. (National 
Center for Health Statistics, Hyattsville, MD (USA)). 21 
Dec 1988. vp. NTIS CP D99. 

The software is contained on 5 1/4-inch diskettes, double 
density (360K), compatible with the IBM PC microcomputer. The 
diskettes are in the ASCII format. Price includes documentattion, 
PB—87-180253. 

The diskette provides the National Bureau of Standards Life- 
Cycle Cost (BNSLCC) programs and related files referenced in 
NBS SP 709, Comprehensive Guide for Least-Cost Energy Deci- 
sions. The NBSLCC programs perform economic analysis of build- 
ings, building systems, and components with special emphasis on 
energy-conservation projecis. Software description: The software is 
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written in BASIC for implementation on IBM-PC/XT/AT micro- 
computers using the MS-DOS operating system. A minimum of 128 
K of memory is required. 


24556 (SC—8708) The influence of flue dampers on the 
venting performance of flues. Haysom, J.C.; Sinha, R.P. 
(Scanda Consultants Ltd., Ottawa, ON (Canada)). 1987. 
143p. (MICROLOG—88-06475). Canada Mortgage and 
Housing Corporation, Annex Bldg., 628 Montreal Rd., 
Ottawa, ON, Canada K1A OP7; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

An investigation of the effect of flue dampers on the per- 
formance of venting systems serving combustion appliances was 
conducted. The investigation included: a literature review, a review 
of applicable codes and standards, modification of the flue simulator 
computer model to allow it to model venting systems incorporating 
flue dampers; calibration of the modifications to flue simulator 
using data generated in field tests on a furnace/flue system incorpo- 
rating a damper; use of the flue simulator model to predict the 
effect of flue dampers on venting performance in a variety of situa- 
tions; development of guidelines for heating industry service per- 
sonnel. The chimney has three possible sources of energy to main- 
tain draft during furnace standby, the pilot light energy, heat re- 
tained in the furnace fabric and heat retained in the chimney fabric. 
It was found that the principle effect of a flue damper is to restrict 
the chimney’s access to the first two of these sources. This can 
make the chimney less resistant to backdrafting during standby and 
can prolong the duration of spillage at start-up. The magnitude of 
these effects depends on a number of factors. There is little effect 
on interior chimneys since they do not require external sources of 
heat to maintain high standby equilibrium temperatures. The effect 
is greater on light exterior chimneys since they experience high 
heat loss and their retained heat is low. The effect is amplified 
when chimneys are subject to long standby period in cold weather, 
such as occur when thermostat setback is used. 3 figs. 


24557 (SV-UL-C—88-3) Radiant floor skirtings for heat- 
ing by water. Performance testing and comfort evaluation. 
Sjoeberg, M. (Swedish State Power Board, Vaellingby 
(Sweden)). 21 Mar 1988. 8p. (In Swedish). NTIS (US Sales 
Only), PC A02/MF A0Ol. Order Number DE88755915/ 
JAW. 

When electrically heated houses are converted to heating by 
water, heat-skirtings is an alternative to conventional radiators. 
Two heat-skirtings of different makes have been tested, and com- 
pared to the Swedish building standard. It is concluded that the 
skirtings, as the sole heat source, can probably not give the desired 
temperatures in a normally insulated house. (L.E.). 


24556 (TNO-HMT—87-067) Clean combustion in natural 
gas fueled domestic appliances. Bartelds, H. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). Feb 1987. 30p. (In Dutch). Hoofdgroep Maatschap- 
pelijke Technologie TNO, P.O. Box 342, 7300 AH Apel- 
doorn, Netherlands. 

The Dutch natural gas consumption in domestic appliances 
and NO/sub x/, CO and C/sub x/H/sub y/ involved emissions are 
discussed as well as clean combustion techniques under develop- 
ment to decrease the emissions. NO/sub x/ and CO emissions can 
be reduced by 75% at relatively low costs as has been investigated 
for radiant burners. The savings as a result of efficiency improve- 
ments can exceed the costs in case of space heating. 6 figs., 1 ref., 5 
tabs. 


24559 (TNO-HMT—87-079) Evaluation of energy con- 
servation options by means of heat recovery in an absorption 
refrigerator. Kok, H.J.; Pesik, P.J. (Hoofdgroep Maatschap- 
pelijke Technologie TNO, Apeldoorn (Netherlands)). Mar 
1987. 17p. (In Dutch). Hoofdgroep Maatschappelijke Tech- 
nologie TNO, P.O. Box 342, 7300 AH Apeldoorn, Nether- 
lands. 

A preliminary study on the title subject was carried out. The 
results of a literature search are presented. No articles or patents of 
heat recovery systems in absorption refrigerators for water heating 
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were found. It also appears that the energy consumption on the 
basis of primary energy of electric absorption refrigerators is con- 
siderably higher than gas heated absorption refrigerators or electric 
compression refrigerators. The operation of absorption refrigerators 
is also discussed. 2 figs., 11 refs., 1 tab., 1 app. 


24560 (TNO-HMT—87-156) Energy flow analysis in gas 
heated absorption refrigerator. Subphase 2: Measurements. 
Pesik, P.J. (Hoofdgroep Maatschappelijke Technologie 
TNO, Apeldoorn (Netherlands)). Jun 1987. 41p. (In Dutch). 
Hoofdgroep Maatschappelijke Technologie TNO, P.O. Box 
342, 7300 AH Apeldoorn, Netherlands. 

From the research on the title subject it appeared that the 
energy efficiency is 235 W if the heat recovery efficiency is 60%. 
The temperature levels of the recovered heat vary from 38 to 157 
C. Gas heated absorption refrigerators, compared with electric 
compression refrigerators, recover 2.5 times as much heat: 78 
versus 31 W per 100 W input capacity on the basis of primary 
energy. 8 figs., 9 refs., 8 tabs., 1 app. 


24561 (TNO-HMT—88-209) Energy conservation options 
for the gas heated absorption refrigerator. Phase 3: Technical 
and economical evaluation. Pesik, P.J.; Afink, G.J. (Hoofd- 
groep Maatschappelijke Technologie TNO, Apeldoorn 
(Netherlands)). Jul 1988. 58p. (In Dutch). Hoofdgroep 
Maatschappelijke Technologie TNO, P.O. Box 342, 7300 
AH Apeldoorn, Netherlands. 

The title subject is studied in three phases. Phase 1 is a pre- 
liminary study: literature- and patent search and inventory of ab- 
sorption refrigerators. Phase 2 consists of measurement results. Re- 
ports of these phases are summarized. This report presents results 
of phase 3: constructive possibilities for heat recovery and obtain- 
able energy savings. The average behavior in hot water consump- 
tion in Dutch households is taken into account. Because of the re- 
sults boiler manufacturers are contacted for cooperation with 
regard to further research. Finally an evaluation of the results of 
phase 3 is given. 18 figs., 7 refs., 7 tabs., 3 apps. 


24562 (WGA—8110) A study of environmental factors as- 
sociated with different energy alternatives for meeting the 
city of Fredericton’s space heating needs. Final report. 
(Washburn and Gillis Associates Ltd., Fredericton, New 
Brunswick (Canada)). 1981. Vp. (CE—02469). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This study was commissioned by the Canadian federal gov- 
ernment as part of their contribution to the Group on Energy and 
Environment of the OECD’s COMPASS Project. The report fo- 
cuses on the provision of space heating energy for the city of Fre- 
dricton, New Brunswick, a community which relies heavily on im- 
ported oil for both space heating and electric power generation. 
Consideration is given to the structure of the existing building 
stock, the sources of space heating energy, the estimate of probable 
future changes in building stock and energy, and associated envi- 
ronmental and health risks form all steps in the production of the 
energy used: Fuel cycles considered include direct home heating 
using fuel oil, natural gas, and wood; and electrical heating from 
oil-fired, coal-fired, nuclear, and hydroelectric generation. The en- 
vironmental and health risks of each source of energy were consid- 
ered for all steps in the fuel cycle. The results show that when a 
mix of energy sources is considered, supply alternatives do not 
show marked differences, although given the application of conser- 
vation measures, environmental and health impacts can be reduced 
significantly. 92 refs., 3 figs., 40 tabs. 


24563 Thermal insulated glazing unit. Selkowitz, S.E.; 
Arasteh, D.K.; Hartmann, J.L. (to Dept. of Energy). US 


Patent Application 7-178,043. 5 Apr 1988. 17p. Contract 
AC03-76SF00098. DE89010095 NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89010095/JAW. 

An improved insulated glazing unit is provided which can 
attain about R5 to about R10 thermal performance at the center of 
the glass while having dimensions about the same as those of a con- 
ventional double glazed insulated glazing unit. An outer glazing 
and inner glazing are sealed to a spacer to form a gas impermeable 
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space. One or more rigid, non-structural glazings are attached to 
the inside of the spacer to divide the space between the inner and 
outer glazings to provide insulating gaps between glazings of from 
about 0.20 inches to about 0.40 inches. One or more glazing sur- 
faces facing each thermal gap are coated with a low emissivity 
coating. Finally, the thermal gaps are filled with a low conductance 
gas such as krypton gas. 2 figs. 


24564 Reducing emissions from wood stoves by reducing 
wood surface area. Modera, M.P.; Peterson, F. (Lawrence 
Berkeley Lab., Berkeley, CA (US)). pp 1154-1170 of Pro- 
ceedings of the American Society of Heating, Refrigerating 
and Air-conditioning Engineers, Inc. 1988 winter meeting. 
Volume 94, Part 1. Atlanta, GA; American Society of Heat- 
ing Refrigeration and Air Cond. (1988). (CONF-880128—). 

From ASHRAE winter meeting; Dallas, TX, USA (30 Jan 
1988). 

: As a consequence of outdoor air pollution problems being 
attributed to residential wood burning, wood burning is being re- 
stricted in some regions in the U.S., the U.S. Environmental Pro- 
tection Agency is developing an emission standard for residential 
wood stoves, and researchers and manufacturers are devoting sig- 
nificant resources to reducing wood-stove emissions. This paper ex- 
amines experimental results obtained at the Royal Institute of Tech- 
nology in Sweden showing the carbon monoxide (CO), unburned 
hydrocarbon (CH/sub x/), and soot emissions from a wood-burning 
boiler all decreased when the size of the wood pieces being burned 
was increased. The physical mechanisms underlying this phenome- 
non are discussed, and a simple model for predicting pollutant emis- 
sions as a function of the size of the individual wood pieces being 
burned is derived and tested. The model is based upon the oxygen- 
starved nature of residential wood burning, using the concept of 
excess wood surface are (surface area in excess of a critical wood 
surface area) as a surrogate for excess fuel generation. It is found 
that CO, CH/sub x/, and soot emissions can all be related to excess 
surface area by a power-law relationship, and that the relationship 
is close to linear for both CO and CH/sub x/ emissions. The practi- 
cal importance of these findings to environmental policies for wood 
burning is noted. 


24565 An integrated economic analysis of commercial 

thermal energy storage. Comnes, G.A.; Kahn, E.; Pignone, 

C.; Warren, M. Piscataway, NJ; IEEE Service Center 

(1988) 6p. (CONF-880102—). IEEE Service Center, 445 
Hoes Ln., Piscataway, NJ 08854. 

From IEEE Power Engineering Society winter meeting; 
New York, NY, USA (31 Jan 1988). 

Technical Paper 88WM156-2. 

This paper demonstrates an integrated economic evaluation 
method involving several computer models. The example analysis 
estimates the consequences of a hypothetical demand-side load 
management program intended to promote the adoption of the 
emerging thermal energy storage (TES) technology for cooling in 
commercial buildings. The method consists of three parts: (1) simu- 
lation of the load shape effects of TES; (2) estimation of the corre- 
sponding utility production cost implications; and (3) a simple cost- 
benefit analysis of the program. The analysis shows the program 
provides significant benefit to society, but even without direct in- 
centives, it fails the no-loser test. 


24566 Load control experiments with heat pumps during 
the winter. Reed, J.H.; Broadwater, R.P.; Chandrasekaran, 
A. Piscataway, NJ; IEEE Service Center (1988). 7p. 
(CONF-880102—). IEEE Service Center, 445 Hoes Ln., 
Piscataway, NJ 08854. 

From IEEE Power Engineering Society winter meeting; 
New York, NY, USA (31 Jan 1988). 

Technical Paper 88WM094-5. 

The Athens Automation and Control Experiment is a hard- 
ware and software-oriented research and development project in- 
stalled on the Athens Utilities Board's distribution system in 
Athens, Tennessee. The basic purposes of the experiment are to 
automate the distribution system and to develop and implement 
control strategies that improve the efficiency and controllability of 
the distribution system. A series of load management experiments 
have been performed in which individual appliance and household 
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measurements have been taken. The focus of this paper is on load 
control experiments performed on heat pumps during the winter. 
The data indicates that load control of heat pumps can result in a 
higher energy use for the heat pumps due to the operation of the 
auxiliary heat. 


3202 Transportation 


REFER ALSO TO CITATION(S) 24410, 24413, 24628, 24645, 24992 


24567 (CRP—1985) The opportunities for conserving 
energy. (Regina Planning Dept., SK (Canada)). 1985. 36p. 
(MICROLOG—88-05773). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A OG1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

This is the first of 2 interim reports on energy efficient com- 
munity development in Regina, Saskatchewan, submitted prior to 
the presentation of the final report in the early part of 1986. This 
first interim report identifies potential opportunities for energy con- 
servation that can be undertaken through planning and develop- 
ment activity; serves as the basis for discussions with the develop- 
ment community and other interested parties regarding energy effi- 
cient community development; and provides input into consider- 
ation being given to alternative planning strategies. This report pre- 
sents an energy profile of the city, including climatological factors, 
future growth, and areas of potential intervention; average work 
trip lengths and choice of mode; choice of mode in shopping and 
recreation trips; and energy use in space conditioning, including 
solar heat gains and external heat loss. 


24568 (CRP—1986) Response to submitted briefs and re- 
vised energy conservation measures. (Regina Planning Dept., 
SK (Canada)). 1986. 6lp. (MICROLOG—88-05940). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

This is the second of 2 interim reports on energy efficient 
community development in Regina, Saskatchewan, submitted prior 
to the presentation of the final report in the early part of 1986. It 
presents the comments received in response to the review and indi- 
cates how energy conservation measures which reflect the com- 
ments received will be used in the ongoing planning process. 
Copies of the first interim report, The Opportunities For Conserv- 
ing Energy, were sent to a number of organizations, and written 
briefs were submitted. The complete texts of the submissions are in- 
cluded. The report summarizes the major comments made, and in- 
dicates the Planning Department's response. Areas of concern in- 
clude compact urban form, solar access, and transport mode choice. 
On the basis of these concerns, revisons, deletions, and additions 
were made and are presented. 


24569 (DOE/CE—0210) Transportation energy conserva- 
tion: Annual operating plan, fiscal year 1989. (USDOE As- 
sistant Secretary for Conservation and Renewable Energy, 
Washington, DC. Office of Transportation Systems). Dec 
1988. 78p. NTIS, PC A05/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89010069/JAW. 

Activities undertaken by the Office of Transportation Sys- 
tems are grouped into six major subprograms. These are: Vehicle 
Propulsion Research and Development; Advanced Materials Devel- 
opment; Alternative Fuels Utilization; Electric and Hybrid Propul- 
sion Research and Development; Electric and Hybrid Propulsion 
Testing and Evaluation; and Technology Assessment and Transfer. 
A summary description of each subprogram is presented. 


24570 (DOE/CH/10093—34) Programs in Energy Con- 
servation: Transportation systems. (Solar Energy Research 
Inst., Golden, CO (USA)). Apr 1989. 16p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89000806/JAW. 

The goal of the Office of Transportation Systems conserva- 
tion program is twofold: to improve the efficiency with which the 
transportation sector uses petroleum and to enhance the flexibility 
of fuel use options in transportation-related technologies. This goal 
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is underscored by the fact that these technologies can have a poten- 
tially significant impact on the US and world oil and automotive 
markets, as well as effecting improvements in air quality. OTS re- 
search is directed toward advanced propulsion systems, materials 
compositions, and alternative fuels that will assist the US transpor- 
tation industries in becoming more competitive and the nation more 
economically secure. 


24571 (NP—9770336) Energy and the road. A contribu- 
tion to fuel- and energy-savings on the road. Walper, K.H.; 
Kurzak, H. (Deutsche Strassenliga (DSL), Bonn (Germany, 
F.R.)). Mar 1984. 62p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE89770336/JAW. 

Road traffic must also conserve energy, and it must do so 
within economically sensible limits. In the first section of this docu- 
ment, alongside the inclusion of energy consumption in road traffic 
into the general area of energy problems, ideas for energy conser- 
vation are suggested, taking into consideration road safety and pol- 
lution control. An important factor in making savings possible is 
the improvement of the road network and traffic control. In the 
second section of this document such opportunities for savings are 
presented in detail and connected with a cost benefit analysis. Ref- 
erence is made to road safety and pollution control. The first at- 
tempts at a formulation of energy-political objectives with respect 
to highway infrastructure were made in the Federal Highway Plan 
(Bundesverkehrswegeplan) 1980. Included in this is the requirement 
for an ‘elimination of fuel-consuming network bottle-necks of a 
structural or traffic-related nature’, without, however, any more de- 
tailed description. This document is meant to help fill this gap in 
attempts at assessment. 


24572 (PB—89-134167/XAB) Guide to transportation- 
demand management plans for employers. Anderson, S.M.; 
Gerwig, K.L.; Shirazi, E. (Commuter Transportation Serv- 
ices, Inc., Los Angeles, CA (USA)). Sep 1988. 40p. NTIS, 
PC A03/MF AOI. 

This guide is designed to introduce employers, transportation 
agencies, consultants, government officials and others to the ele- 
ments of transportation demand management (TDM) plans. TDM 
plans use a variety of strategies to orchestrate employees’ commute- 
related activities, including use of carpools, vanpools, bicycles, and 
buses, use of variable work hours to spread or reduce peak hour 
congestion, and telecommuting (working from home or a satellite 
office). The guide contains a description of the typical elements in a 
TDM plan, including an assessment of the current employee trans- 
portation program, methods for measuring vehicle occupancy, 
strategies for program improvement, and implementing and moni- 
toring the transportation program. The procedure is illustrated for a 
fictitious employer in the Los Angeles Central Business District. 


24573 (PB—89-147516/XAB) Canadian-German Work- 
shop on Urban Transit Technology (ist) held in Toronto 
(Canada) on September 16-17, 1986. (Studiegesellschaft Nah- 
verkehr m.b.H. (SNV), Hamburg (Germany, F.R.)). 1986. 
313p. (In German). NTIS, PC E12/MF AOl. 

Contents include: sponsorship of R & D in public transit by 
the Federal Ministry for research and technology; cooperation in R 
& D by public-transit companies; Canadian Transit Association; 
Transport Quebec’s implication in urban-transport R & D; an over- 
view of Ontario’s urban-transit R & D programs; the status of tech- 
nical development of light-rail systems in the Federal Republic of 
Germany; articulated light-rail vehicle; the M-Bahn: an automated 
transit system, operated from central control; Vancouver Skytrain; 
the development of S-Bahn and regional express services; bus 
standardization in Germany; a transit bus adapted to the needs of 
the disabled; the dual-mode bus system; alternative fuels in transit; 
regenerative diesel-hydraulic power train for the urban bus; the 
standardized automatic passenger-information system; Canadian 
overview of information systems for passengers; the Mississauga 
transit automated telephone information system; priority service at 
traffic signals for light-rail transit and bus; toward an integrated 
management-information system; the development of a service anal- 
ysis system in Ottawa-Carleton; an interactive system for buses and 
crew scheduling; flexible operation command & control system for 
public transit; computerized system for timetable and staff compila- 
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tion; computerized operation control system; communications and 
information system at the Toronto Transit Commission; interactive 
systems in urban transit; improvements to the public passenger 
transportation sector by means of the extensive development of 
EDP supported procedures; transit-information communication 
control system. 


24574 (QMT/R—1987) The evolution of fuel consump- 
tion in personal use automobiles in Quebec. Deschenes, R.; 
Poulin, H. (Quebec Ministere de Transports (Canada). Di- 
rection de la Recherche). 1987. 61p. (In French). (MICRO- 
LOG—88-04199). Ministere des transports, Place Haute- 
ville, 700 est, boul. St-Cyrille, 29e etage, Quebec, PQ, 
Canada GIR 5H1; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Analysis of fuel consumption of private cars in Quebec 
shows a continual decrease for the 1979-1984 period, while the av- 
erage price of the fuel increased. On the other hand, the number of 
vehicles remained stable during that period, and the average dis- 
tance travelled per car remained the same for all vehicles. The fuel 
consumption rate decreased, which leads to the conclusion that 
recent model cars are more energy efficient. In addition, it was 
found that the role played by the seasonal effect is not as important 
as previously thought. The explanation of nearly 90% of the total 
quantity of fuel consumed is provided by vehicle weight and dis- 
tance travelled. As for the fuel consumption rate, 75% of the varia- 
tion is explained by four variables: weight, distance, age, and 
number of cylinders. In summary, a certain stability is revealed in 
the history of fuel consumption by private cars in Quebec during 
the period studied. It is noted that the Quebec situation does not 
differ significantly from that of Ontario or of Canada as a whole. 2 
refs., 9 figs., 29 tabs. 


24575 (TC—TP-1877) A review of automobile stock 
models, (Transport Canada, Ottawa, Ontario. Research and 
Development). 1980. 68p. (CE—02542). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Automobile stock and ownership models are designed to 
provide researchers and government policy makers with the capa- 
bility to systematically assess the impact of various automobile reg- 
ulatory policies and energy conservation measures on consumers’ 
decisions to purchase automobiles, on the intensity of automobile 
usage and on the total energy consumed by the private automobile 
sector. This report presents a detailed review of five models that 
provide forecasts on all or some of the above issues of interest. 
Based on the comparative strengths and weaknesses of each, techni- 
cal specifications for a Canadian autombile stock paradigm are pre- 
sented. 22 ref., 4 figs., 6 tabs. 


24576 (TC/OSS—TP953) System analysis of airport 
demand responsive transport (DRT). (Transport Canada, 
Ottawa, Ontario. Office of Strategic Studies; Transport 
Canada, Ottawa, ON (Canada). Urban Transportation Re- 
search Branch). 1979. 56p. (CE—02451). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Demand responsive transport (DRT) systems are designed to 
provide shared-ride, personalized transportation in low-populated, 
residential areas unsuitable for regular line-haul operations. This 
study was carried out in response to a request from the New Mon- 
treal International Airport Project Office (NMIAPO) to perform a 
feasibility study of a DRT system to and from the Mirabel airport, 
located approximately 53 km from Montreal. The proposed system 
would complement the already planned modes of access to the air- 
port, which include private cars, taxis and line-haul bus services. 
The simulated DRT service was requested on demand at the air- 
port and through a booking service at suburban locations. The 
study investigated the potential demand for such a transportation 
service, the optimum fleet and vehicle size combination, the eco- 
nomic costs of the system, and the levels of service offered to cus- 
tomers. Demand for the service was estimated using a multiple re- 
gression analysis model, based on data supplied by the MNIAPO. 
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Performance effectiveness and estimated operating costs using an 
automobile with 3 passenger seats, a van with 7 passenger seats, 
and a minibus with 12 passenger seats were compared. Results indi- 
cated that the optimal system and vehicle sizes depended upon the 
total volume of passenger flow between Montreal and Mirabel; esti- 
mated magnitude of operating cost components; assumed system 
performance parameters; and passenger mode choice sensitivity to 
trip cost and trip time, with the automobile being the most attrac- 
tive, followed by the van and minibus systems. The report also 
identifies some of the problems that are likely to be encountered in 


the development and operation of a DRT service. 12 refs., 13 figs., 
11 tabs. 
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REFER ALSO TO CITATION(S) 24109, 24110, 24111, 24257, 24411, 24415, 


24424, 24450, 24521, 24645, 25041, 25058, 25059, 25060, 25065, 25343, 25344, 
25383, 25389, 25394 


24577 (AC/ESRI—7906) Summary of 1977-78 contract 
reports of the Agricultural Engineering Research and Devel- 
opment (AERD) program. (Agriculture Canada, Ottawa, ON 
(Canada). Engineering and Statistical Research Inst.). 1979. 
36p. (In English and French). (CE—02450). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Supplementary to on-going in-house research, the Research 
Branch of Agriculture Canada contracts out research work to non- 
federal government agencies or individuals. The contract reports 
summarized in this document result from one of these contracting- 
out programs. The Agricultural Engineering Research and Devel- 
opment (AERD) program encompasses current and future sub-pro- 
grams developed in agricultural engineering. Funding for these 
projects is provided by Agriculture Canada and by Energy, Mines 
and Resources Canada, the National Research Council, and an 
Interdepartmental Energy Panel for projects allocated to Agricul- 
ture Canada from main energy programs. This document provides a 
brief summary of each AERD contract completed by April 1978, 
as well as 6 contracts completed too late for the 1976-77 report. 
Summaries briefly describe the findings of each project and indicate 
the overall program each year, as well as the contractor, project 
leader, scientific authority, cost, and objectives. Project coverage 
includes forage crops, horticultural crops, oilseed crops, cereal 
crops, environmental quality, and the use of solar energy. 


24578 (BCH—1988, pp 7) Flue gas heat recovery. Willis, 
P. (B.C. Hydro, Vancouver). 1988. B.C. Hydro, 970 Bur- 
rard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA 0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The objective of this paper is to examine the energy balance 
factors which govern the flue gas heat recovery alternatives avail- 
able in a boiler system. The heat recovered from a waste heat 
stream has to be returned to a system input stream that is at a 
lower temperature. This basic principle is explained with respect to 
a typical 20,000 Ib/h steam boiler system. Improved materials tech- 
nology allow us to recover waste heat from low temperature 
sources, but to utilize this recovered energy, we must be innovative 
in finding low temperature heating requirements. 3 figs., 2 tab. 


24579 (BCH—1988, pp 5) Packaged cogeneration sys- 
tems. Warneboldt, G. (Finning Ltd., Vancouver, B.C.). 
1988. B.C. Hydro, 970 Burrard St., Vancouver, BC, Canada 
V6Z 1Y3; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. (CONF-8804261—; MICROLOG— 
88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

These are summary notes of the meeting presentation. The 
topics are: adverse techniques affecting cogeneration, bottoming 
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and topping energy cycles, heat recovery, electrical load profile, 
and a computer program for sizing cogeneration systems. 





24580 (BCH—1988, pp 9) Heat reclamation for high 
temperature furnaces. Gilbert, F. (North American Manufac- 
turing Co., USA). 1988. B.C. Hydro, 970 Burrard St., Van- 
couver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The heat losses of high temperature furnaces may be as high 
as 69% heat loss from flue gases. Waste heat recovery may be 
achieved through recuperators or regenerators. Compact burners 
have been developed for industrial process that surmount regenera- 
tor size and cost problems. Developed in a joint venture with the 
Gas Research Institute, the burners are described as heat reclaiming 
burners, since they are radically different in design and operation 
from traditional regenerators. Their bed material has a much larger 
surface-to-weight ratio. Cycle times have been shortened drastically 
for 20 minutes to two seconds, permitting a radical reduction in 
physical size. Burners operate in pairs, with one firing while the 
other acts as flue and heat absorber. The air preheat temperatures 
frequently in the 2000/sup 0/F+ range, produce very high flue 
temperatures; radiative heat transfer is thus increased. The modes 
of control of the burners are described. Typically, the heat reclaim- 
er burner saves 28% of the heat over the ceramic matrix recupera- 
tor. Applications are described for the cases of a forge shop fur- 
nace, a glass melter tank and a radiant tube burner for application 
to a continuous furnace. 7 figs. 


24581 (BCH—1988, pp 6) High temperature lumber 
drying. Mackay, G. (Forintek Canada Corp., Vancouver, 
B.C). 1988. B.C. Hydro, 970 Burrard St., Vancouver, BC, 
Canada V6Z 1Y3; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. (CONF-8804261—; MICRO- 
LOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

A fundamental difference exists between the mechanisms of 
moisture flow in wood during high temperature drying (above 110 
C) and conventional drying (below 100 C); in high temperature 
drying, a slight steam pressure is created within the wood, resulting 
in mass flow of water vapour from the wet core to the wood sur- 
face. In high temperature drying, less thermal energy is required 
for drying a given volume of wood; the advantages and isadvan- 
tages of the method are discussed. Modern conventional kilns are 
presented; materials, air circulation, heating, overall design. The 
future of high temperature kiln drying of lumber in Britsh Colum- 
bia is briefly discussed. 


24582 (BCH—1988, pp 20) Energy monitoring for ply- 
wood veneer plants. Green, R. (Neptune Dynamics Ltd., 
Vancouver, B.C.). 1988. B.C. Hydro, 970 Burrard St., Van- 
couver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

As part of an effort to improve the energy efficiency of an 
industrial veneer dryer at the British Columbia Forest Products 
Limited plani, research has been performed to determine the effects 
of various parameters on veneer drying rate and energy consump- 
tion. Research applicable to the computerized veneer drying also 
has been performed to obtain basic information about the multitude 
of variables that we attempt to control in the drying of veneer. The 
flows of materials and energy are discussed. Based on the actual ob- 
servation of the dryer and collected data, the most detrimental fac- 
tors for the dryer’s performance are the stop-start operation of the 
dryer and the dumping of cold water into the dryer via fire fighting 
sprinklers. Other factors responsible for high energy consumption 
are high dryer temperature and a low proportion of redry. So far, 
the authors have been successful in achieving smooth operation 
though computerized monitored control of the veneer dryer; the 
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complete computerized control is the final objective. 3 refs., 10 
figs., 3 tabs. 


24583 (BCHPA—711-U-615) Silicon metal production in 
British Columbia using plasma technology. A conceptual 
study. Akhtar, A. (British Columbia Hydro and Power Au- 
thority, Surrey, BC (Canada)). 1988. 27p. (CE—02527). Ca- 
nadian Electrical Association, Research & Development, 
Suite #500, One Westmount Square, Montreal, PQ, Canada 
H3Z 2P9; $75.00 NON-MEMBERS; MEMBERS: PRICES 
UPON REQUEST, FUNDS CAN. 

This technico-economic study has assessed the potential for 
the production of chemical grade silicon metal in British Columbia. 
Thermodynamic and process kinetic considerations have led to the 
conceptual design of a transferred arc plasma furnace configuration 
and associated materials handling system. Cost estimates have been 
made for a site specific IMW pilot plant facility and its operation 
aimed at obtaining data on the economics of commercial produc- 
tion. A preliminary analysis is presented which suggests that the 
availabiltiy of high grade quartzite and competitively priced hydro- 
electric power in the province, combined with a multifaceted and 
growing international market for chemical grade silicon, make it 
economically attractive to carry out this highly energy intensive 
smelting process in British Columbia on a commercial scale. 14 
refs., 6 figs., 5 tabs. 


24584 (DOE/CE/40772—4) The production of chemicals 
from food processing wastes using a novel fermenter separa- 
tor: Fourth quarterly progress report, June 1--August 31, 
1988. Dale, M.C.; Park, C.H.; Lee, W.; Lin, J.; Havlik, S.; 
Lineback, D.; Okos, M.R.; Wankat, P.C. (Purdue Univ., La- 
fayette, IN (USA)). Sep 1988. Contract FG02-85CE40772. 
27p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009296/JAW. 

Fermentation costs (which increase with higher product con- 
centration) traditionally must be balanced against product recovery 
costs (which decrease with product concentration). A novel reac- 
tor-separator process has been developed at Purdue University to 
minimize product inhibition of fermentation rates. This has been 
shown to exhibit very high productivities---simultaneously produc- 
ing and removing a inhibitory product while maintaining a high 
viable cell concentration in the reactor. The objective of this study 
is to develop an energy efficient and economical process to convert 
food wastes to usable chemicals. Work is divided into two major 
effects (1) an applied phase which involves design and building a 
whey to ethanol process as well as process design and optimization 
and (2) a basic phase which involves investigating alternative fer- 
mentation systems and fundamental research on immobilized cell 
reactor systems. Accomplishments are discussed. 13 refs., 8 figs., 6 
tabs. 


24585 (ECRC/M—2310) Electric heating in commercial 
glass making. Copsey, M.J. (Electricity Council Research 
Centre, Capenhurst (UK)). Dec 1988. 46p. Available from: 
Electricity Council Research Centre, Capenhurst, Chester, 
CH1 6ES, UK. 

The technical background to glass-making is reviewed and 
the parameters that most affect the energy used in glass making are 
described. In practice good energy efficiency is clearly associated 
principally with higher glass-making temperatures as a result of the 
rapid acceleration of the chemical and physical processes leading to 
good quality glass production with increasing temperature. Com- 
mercial glass-making practice is then described and new and experi- 
mental melting techniques are reviewed. The most promising tech- 
niques for future development are identified as direct induction 
melting, particularly for glasses required to high standards of com- 
positional control and purity, and plasma melting, both for high 
temperature melting glasses and for the rapid flexible melting of 
commercial bulk glasses. Dielectric heating is expected to have 
only limited highly specialised application. Present opinion within 
the glass industry favours a move towards improved operational 
convenience and flexibility in glassmaking. 
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24586 (EPRI-CU—6292) Freeze concentration of dairy 
products, Phase 1: Final report. Luksas, A.; Ahmed, S.; 
Johnson, T.A. (Electric Power Research Inst., Palo Alto, 
CA (USA); Dairy Research, Inc., Rosemont, IL (USA)). 
Mar 1989. 74p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

The objective of this study was to explore freeze concentra- 
tion as a process to replace thermal evaporation in the dairy indus- 
try. The goals of the study were to save energy by converting con- 
centration processes to an efficient, electrically powered, refrigera- 
tion system, and to create higher quality and innovative products 
that might bring new life to a nature dairy market. A small freeze 
concentration pilot plant was used to concentrate products for qual- 
ity comparisons, for physical and chemical analytical determina- 
tions, and to discover any equipment/product attributes or limita- 
tions. Data was correlated to compare operating economics of 
freeze concentrations superior to the fresh feedstock in sensory and 
functionality tests upon reconstitution. Laboratory testing showed 
equal or superior quality in resulting spray dried powders from 
freeze concentrates. Freeze concentration was shown to be eco- 
nomically competitive with thermal processes and second genera- 
tion freezing technology is projected to produce a substantially less 
expensive product and offer other advantages over current thermal- 
ly produced goods. 31 figs., 14 tabs. 


24587 (ESC—46) Long term prospects for industrial co- 
generation and coal-fueled industrial boilers. Boonekamp, 
P.G. (Stichting Energieonderzoek Centrum Nederland, 
Petten (Netherlands). Energie Studie Centrum). Feb 1989. 
70p. (In Dutch). NTIS (US Sales Only), PC A04/MF AO! - 
Netherlands Energy Research Foundation ECN, P.O. Box 
1, 1755 ZG _ Petten, Netherlands. Order Number 
DE89758747/JAW. 

As part of the study ‘National energy outlook 1987’ a model 
has been developed for industrial steam production in the long run. 
With given investment costs, fuel prices and electricity tariffs the 
model determines how future steam demand is met by a choice 
from six options. These are the gas- or coal-fired low-pressure 
steamboiler and the cogeneration systems STAG, gasturbine/flue- 
gas boiler and gas- or ccal-fired high-pressure steamboiler with 
steamturbine. An estimation is made of the electricity production 
and installed electrical capacity in ten industrial sectors for every 
cogeneration-option. For the case of industrial exploitation the in- 
ternal rate of return (IRR) of the additional investment, required 
for the cogeneration systems or coal-fired boiler when compared 
with the standard gas-fired steamboiler, is used as criterion for esti- 
mating potential penetration levels. The IRR-values are not used as 
an absolute criterion, but are translated to penetration levels on a S- 
shaped curve. In this way even a very low IRR leads to some pen- 
etration; on the other hand, a very high IRR does not imply realisa- 
tion of the total potential. Such a curve is intended to describe the 
possible diversions between modelcase and reality and the existence 
of non-economic factors in investment-decisions. For joint-ventures 
with a public utility the IRR is calculated in a somewhat different 
manner. Sensitivity analysis is used to estimate the impact of high 
and low fuel prices. Recently a set of stimulation measures for co- 
generation has been adopted as an integral part of energy policy 
making. The effect of this policy on penetration levels and the po- 
tential influence of public utility participation have also been inves- 
tigated. 


24588 (MLM—3577) Joule-heated glass furnace process- 
ing of a highly aqueous hazardous waste stream. Klinger, 
L.M.; Abellera, P.L. (EG and G Mound Applied Technol- 
ogies, Miamisburg, OH (USA)). 17 Mar 1989. Contract 
AC04-88DP43495. 36p. NTIS, PC A03/MF A0O1 - OST]; 1; 
GPO Dep. Order Number DE89008958/JAW. 

A hazardous waste stream, covered by the Resource Conser- 
vation and Recovery Act (RCRA), generated as a by-product of 
explosives fabrication processes, was treated by means of a joule- 
heated glass furnace in a series of test burns at Mound. The burns 
were designed to determine the furnace’s capability to meet the En- 
vironmental Protection Agency's hazardous waste incineration 
standard while processing a highly aqueous, low BTU waste. A 
second goal of the experiments was to determine the energy cost of 
this onsite processing. The current procedure for handling waste, 
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shipping it offsite to a disposal contractor, is expensive and carries 
long-term environmental law liability concerns. Four tests burns 
were made, with wastewater content varied between 44 and 100%. 
Despite mechanical and operational problems (since corrected), the 
tests yielded destruction and removal efficiency factors greater than 
the required 99.99% for all runs, and greater than 99.99% for all 
but two samples. Energy costs proved to be of minor significance. 
Projected operational labor costs, however, eliminate much of the 
economic incentive for glass melter treatment of this waste stream 
at the present time. 1 ref., 11 figs., 16 tabs. 


24589 (MU/AENG—629-U-583) The economics for hor- 
ticultural lighting for growth chambers. Phase 2. Bulley, 
N.R.; Britton, M.G.; Kitson, C.I. (Manitoba Univ., Winni- 
peg, MB (Canada). Dept. of Agricultural Engineering). 
1988. 54p. (CE—02519). Canadian Electrical Association, 
Research & Development, Suite #500, One Westmount 
Square, Montreal, PQ, Canada H3Z 2P9; $75.00 NON- 
MEMBERS; MEMBERS: PRICES UPON REQUEST, 
FUNDS CAN. 

A study was carried out to determine the total energy con- 
sumption for an artificially illuminated, totally enclosed growing 
room used for commercial crop production. Energy balances on a 
prototype Controlled Environment Agricultural Facility (CEAF) 
were calculated for four crops (lettuce, tomato, cucumber and 
roses) grown in six Canadian locations. The annual operating, cap- 
ital and electrical energy costs and the potential annual income 
from a CEAF are reported. The design of the CEAF was chosen 
to maximize production of plant material in order to offset the high 
capital costs of the artificcial lights. A computer simulation model 
was developed to evaluate heat and mass balances for specific ex- 
ternal and internal environmental conditions. Plant growth require- 
ments and plant inputs to the CEAF were prime considerations 
during model development. The environmental parameters selected 
for optimizing the growth of each plant species were based on pub- 
lished research. The parameters selected to optimize production in- 
cluded temperature, light intensity, extended day length, carbon di- 
oxide enrichment and the use of a nutrient film technique to ensure 
optimum water and nutrient supply. The economic analysis based 
on the production estimates, capital and operating costs show that 
increase in electrical costs could be offset only if plant spacing was 
optimized to provide maximum crop productivity per square metre. 
The production of lettuce was found to be economically feasible if 
an automated system capable of matching the required plant spac- 
ing to the growth and development of the plant was used; produc- 
tion systems for rose, cucumber and tomato plants were found to 
be uneconomical. 21 refs., 17 figs., 15 tabs. 


24590 (NP—9770284) Influence of heat treatment on the 
mechanical characteristics and stability of insulating layers. 
Final report. Schmitt-Thomas, K.G. (Technische Univ. 
Muenchen (Germany, F.R.). Lehrstuhl fuer Metallurgie und 
Metallkunde; Deutsche Gesellschaft fuer Chemisches Ap- 
paratewesen, Chemische Technik und Biotechnologie e.V. 
(DECHEMA), Frankfurt am Main (Germany, F.R.)). 23 
Sep 1987. 69p. (In German). Fachinformationszentrum 
Karlsruhe, Gesellschaft fuer Wissenschafthich-Technische 
Information mbH, Eggenstein-Leopoldshafen, Germany, 
F.R. 

The use of heat-insulating layers on ZrO/sub 2/ base which 
are partially stabilized by 7%-yttrium, leads to failures of the sur- 
face layer in the case of operational loading. It was the aim of these 
investigations to determine the influence of the thermal treatment. 
By isothermal annealing in the normal temperature range (1000/sup 
0/C-1500/sup 0/C) the following oxide-ceramic properties were 
analyzed: phase composition, porosity, hardness measurement, frac- 
ture surface, segmentation, corrosion. (orig./IHOE). 
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24591 (NP—9770338) Efficient energy use in the manu- 
facture of fruit juice. Mielicke, U.; Mueller, A. (Fraunhofer- 
Institut fuer Systemtechnik und Innovationsforschung (ISD, 
Karlsruhe (Germany, F.R.)). (Landesgewerbeamt Baden- 
Wuerttemberg, Stuttgart (Germany, F.R.). Informationszen- 
trum fuer Energiefragen; Fraunhofer-Gesellschaft zur Foer- 
derung der Angewandten Forschung e.V., Karlsruhe (Ger- 
many, F.R.). Inst. fuer Systemtechnik und Innovationsfors- 
chung). 1988. 45p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE89770338/JAW. 

After a short survey of production and production methods, 
energy consumption and main points of emphasis in energy con- 
sumption, details are given of organisational and technical meas- 
ures. Vapour generators are the greatest consumers of gas or fuel 
oil in a plant. Approaches to an effective energy use in the area of 
steam generation and distribution are therefore treated at greater 
length. A further section deals with the reduction of electricity 
costs. Finally there are references to institutions and possibilities of 
financial aid. 


24592 (PB—89-136626/XAB) Human health-risk assess- 
ment for municipal-sludge disposal: benefits of alternative reg- 
ulatory options. Draft report. (Abt Associates, Inc., Wash- 
ington, DC (USA)). Feb 1989. 371p. NTIS, PC A1l6/MF 
AOl. 

This report discusses numerical criteria for the reuse and dis- 
posal of municipal sewage sludge and evaluates reductions in 
human health risks or benefits derived from controlling sludge-dis- 
posal practices. Quantitative aggregate risk estimates are projected 
for 31 contaminants for each of the key sludge-management prac- 
tices: incineration; monofilling; land application (food chain and 
non-food chain); and distribution and marketing. The study utilizes 
state-of-the-art fate, transport, and exposure methodologies in pre- 
dicting environmental concentrations. The analysis evaluates a 
number of human-exposure routes including dietary, drinking 
water, and inhalation pathways. The analysis couples this informa- 
tion with national and local populations exposed along with the 
Agency’s most recent health-effects data in assessing risks. A meth- 
odology for quantitatively assessing non-carcinogenic effects from 
exposure to lead is introduced. 


24593 (PB—89-142228/XAB) Best demonstrated avail- 
able technology (BDAT) background document for cyanide 
wastes (F006) (non-cbi version) (proposed). (Environmental 
Protection Agency, Washington, DC (USA). Office of Solid 
Waste). Dec 1988. 195p. (EPA—530/SW-89/017A). NTIS, 
PC A09/MF AO1. 

See also PB—89-142236; Also available in set of 11 volumes 
PC E99, PB—89-142210. 

This document provides the background for EPA’s technical 
support for selecting and developing proposed treatment standards 
for the constituents to be regulated for the electroplating and metal 
heat-treating wastes. Sections 2 through 7 present information for 
the F-code wastes. Section 2 describes the industries affected by 
regulation of these wastes, explains the processes generating these 
wastes, and presents available waste-characterization data. Section 3 
specifies the applicable and demonstrated treatment technologies 
for these wastes and presents descriptions of those technologies. 
Section 4 contains performance data for the demonstrated technol- 
ogies, and Section 5 analyzes these performance data to determine 
BDAT for each waste. In Section 6 the rationale for selection of 
regulated constituents is presented, and in Section 7 the proposed 
BDAT treatment standards are calculated for the regulated con- 
stituents selected. Section 8 discusses associated inorganic cyanide 
P-code wastes and details the development of the proposed treat- 
ment standards for these wastes. 


24594 (PB—89-142236/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K043 (non- 
CBI version) (proposed). (Environmental Protection Agency, 
Washington, DC (USA). Office of Solid Waste). Dec 1988. 
47p. (EPA—530/SW-89/017D). NTIS, PC A03/MF AOI. 

See also PB—89-142244 and PB—89-142228; Also available 
in set of 11 volumes PC E99, PB—89-142210. 

This document provides the background for EPA's technical 
support for selecting and developing the proposed treatment stand- 
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ards for the constituents to be regulated in K043 waste. Section 2 
presents waste-specific information--the number and location of fa- 
cilities affected by the land-disposal restrictions, the waste-generat- 
ing process, and waste-characterization data. Section 3 discusses the 
technologies used to treat the waste (or similar waste), and Section 
4 presents available performance data, including data on which the 
proposed treatment standards are based. Section 5 explains EPA's 
determination of BDAT, while Section 7 discusses the selection of 
constituents to be regulated. The proposed treatment standards are 
determined in Section 7. 


24595 (PB—89-142244/XAB) Best demonstrated avail- 
able technology (bdat) background document for phthalate 
wastes (proposed) (Volume 1). (Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste). 
Dec 1988. 43p. (EPA—530/SW-89/017E). NTIS, PC A03/ 
MF AOl1. 

See also PB—89-142236 and PB—89-142251; Also available 
in set of 11 volumes PC E99, PB—89-142210. 

This document provides the background for EPA's technical 
support for selecting and developing treatment standards for the 
constituents to be regulated in the phthalate wastes. Sections 2 - 7 
present waste-specific information for the K023, K093, and K094 
wastes. Section 2 presents the number and location of facilities af- 
fected by the land-disposal restrictions, the waste-generating proc- 
ess, and the waste-characterization data. Section 3 presents the 
technologies used to treat the wastes (or similar wastes). Section 4 
presents the available performance data, including data on which 
the proposed treatment standards are based. Section 5 explains 
EPA's determination of BDAT, while Section 6 discusses the selec- 
tion of constituents to be regulated. Proposed treatment standards 
are determined in Section 7. Section 8 presents a discussion of the 
development of proposed treatment standards for those phthalate 
wastes designated as U wastes (U028, U069, U088, U102, U107, and 
U190). 


24596 (PB—89-142251/XAB) Best demonstrated avail- 
able technology (BDAT) background document for organo- 
phosphorous wastes (proposed). (Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste). 
Dec 1988. 54p. (EPA—530/SW-89/017F). NTIS, PC A04/ 
MF AOl1. 

See also PB—89-142269 and PB—89-142244; Also available 
in set of 11 volumes PC E99, PB—89-142210. 

This document provides the background for EPA’s technical 
support for selecting and developing treatment standards for the 
constituents to be regulated in these organophosphorous wastes. 
For the K wastes, Section 2 presents waste-specific information--the 
number and location of facilities affected by the land-disposal re- 
strictions, the waste-generating process, and the waste-characteriza- 
tion data. Section 3 discusses the applicable and demonstrated tech- 
nologies used to treat these wastes (or similar wastes). Section 4 
presents the available performance data, including data on which 
the treatment standards are based. Section 5 explains EPA’s deter- 
mination of BDAT, while Section 6 discusses the selection of con- 
stituents to be regulated, and Section 7 presents treatment standards 
for these constituents. The P and U wastes are discussed in Section 
8. 


24597 (PB—89-142277/XAB) Best demonstrated and 
available technology (BDAT) background document for F024 
(proposed). (Environmental Protection Agency, Washington, 
DC (USA). Office of Solid Waste). Dec 1988. 127p. 
(EPA—530/SW-89/0171). NTIS, PC A07/MF AOI. 

[See also PB—89-141269 and PB—89-142285; Also available 
in set of 11 volumes PC E99, PB—89-142210. 

This document provides the background for EPA's rationale 
and technical support for selecting the proposed constituents to be 
regulated in F024 and for developing proposed treatment standards 
for these constituents. The document also provides waste-character- 
ization information that serves as a basis for determining whether 
variances from a treatment standard may be warranted for a par- 
ticular F024 waste that has characteristics such that the particular 
waste is more difficult to treat than the wastes that were analyzed 
in developing treatment standards for F024. 
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24598 (PB—89-142285/XAB) Best demonstrated and 
available technology (BDAT) background document for 
wastes from the production of dinitrotoluene, toluenediamine, 
and toluene diisocyanate (K027, K111-K116, U221, U223) 
(proposed). (Environmental Protection Agency, Washington, 
DC (USA). Office of Solid Waste). Dec 1988. 82p. (EPA— 
530/SW-89/017J). NTIS, PC AOS5/MF AOl1. 

See also PB—89-142277 and PB—89-142301; Also available 
in set of 11 volumes PC E99, PB—89-142210. 

This document provides the background for EPA's rationale 
and technical support for the proposed treatment standards for the 
listed wastes identified in 40 C.F.R. 261.31 as K027, K113, K114, 
K115, K116, U221, and U223. K027, which is generated from the 
production of toluene diisocyanate (TDI), is part of the 2nd third 
of the scheduled listed wastes to be evaluated by the Agency for 
land-disposal restrictions. Wastes listed as K111, K112, K113, K114, 
K115, and K116, which are generated from the production of dini- 
trotoluene (DNT), toluenediamine (TDA), or toluene diisocyanate 
(TDI), are newly listed (i.e., listed after the effective date of 
HSWA). Treatment standards for K113-K116 are being proposed as 
part of this 2nd third’s rulemaking. The Agency is not proposing 
treatment standards for the newly listed wastes K111 and K112 at 
this time. In addition, the Agency is proposing treatment standards 
for soft-hammered Ist third U wastes, U221 & U223. This proposed 
regulation also addresses K027, K113-K116, U221, and U223 
wastewaters generated from RCRA corrective actions and 
CERCLA remedial orders (as either contaminated ground or sur- 
face water). 


24599 (PB—89-142350/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K015. 
Final report. Jones, L.; Berlow, J.R. (Environmental Protec- 
tion Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 172p. (EPA—530/SW-88/031A). NTIS, 
PC A08/MF AO1. 

See also PB—89-142368. 

This background document provides the Agency’s rationale 
and technical support for selecting the constituents to be regulated 
in KO15 waste and for developing treatment standards for those 
regulated constituents. The document also provides waste-charac- 
terization information that serves as a basis for determining whether 
treatment variances may be warranted. EPA may grant a treatment 
variance in cases where the Agency determines that the waste in 
question is more difficult to treat than the waste upon which the 
treatment standards have been established. 


24600 (PB—89-142384/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K061. 
Final report. Berlow, J.R.; Keenan, J. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 186p. (EPA—530/SW-88/031D). NTIS, 
PC A09/MF AOl1. 

See also PB—89-142368. 

This document provides the background for EPA’s rationale 
and technical support for selecting the constituents to be regulated 
constituents. The document also provides waste characterization 
and treatment information that serves as a basis for determining 
whether variances may be warranted. EPA may grant a treatment 
variance in cases where the Agency determines that the waste in 
question is more difficult to treat than the wastes upon which the 
BDAT treatment standards are based. 


24601 (PB—89-142392/XAB) Best demonstrated avail- 
able technology (BDAT): background document for K062. 
Final report. Berlow, J.R.; Chatmon, M. (Environmental 
Protection Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 168p. (EPA—530/SW-88/031E). NTIS, 
PC A08/MF AO1. 

See also PB—89-142350. 

This document provides EPA's rationale and technical sup- 
port for selecting the constituents to be regulated in K062 waste 
and for developing treatment standards for those regulated constitu- 
ents. The document also provides waste characterization and treat- 
ment information that serves as a basis for determining whether 
variances may be warranted. EPA may grant a treatment variance 
in cases where the Agency determines that the waste in question is 
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more difficult to treat than the wastes upon which the BDAT treat- 
ment standards are based. 


24602 (PB—89-142400/XAB) Best demonstrated avail- 
able technology (BDAT): background document for KO071. 
Final report. Keenan, J.; Berlow, J.R. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 213p. (EPA—530/SW-88/031F). NTIS, 
PC A10/MF AOl1. 

This document provides the background for EPA’s rationale 
and technical support for selecting the constituent to be regulated 
in KO71 waste and for developing treatment standards for that reg- 
ulated constituent. The document also provides waste characteriza- 
tion and treatment information that serves as a basis for determining 
whether treatment variances may be warranted. EPA may grant a 
treatment variance in cases where the Agency has determined that 
the waste in question is more difficult to treat than the waste upon 
which the treatment standards have been established. 


24603 (PB—89-142434/XAB) Best demonstrated avail- 
able technology (BDAT): background document for K037. 
Final report. Berlow, J.R.; Jones, L. (Environmental Protec- 
tion Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 139p. (EPA—530/SW-88/0311). NTIS, 
PC A07/MF AOl. 

See also PB—89-142392. 

This document provides EPA's rationale and technical sup- 
port for selecting the constituents to be regulated in K037 waste 
and for developing treatment standards for those regulated constitu- 
ents. The document also provides waste characterization and treat- 
ment information that serves as a basis for determining whether 
variances may be warranted. EPA may grant a treatment variance 
in cases where the Agency determines that the waste in question is 
more difficult to treat than the wastes upon which the BDAT treat- 
ment standards are based. 


24604 (PB—89-142467/XAB) Best demonstrated avail- 
able technology (BDAT) background document for F006. 
Final report. Keenan, J.; Berlow, J.R. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 151p. (EPA—530/SW-88/031L). NTIS, 
PC A08/MF AOI. 

This background document provides the Agency’s rationale 
and technical support for selecting the constituents to be regulated 
in F006 waste and for developing treatment standards for those reg- 
ulated constituents. The document also provides waste characteriza- 
tion and treatment information that serves as a basis for determining 
whether variances may be warranted. EPA may grant a treatment 
variance in cases where the Agency determines that the waste in 
question is more difficult to treat than the waste upon which the 
BDAT treatment standards are based. 


24605 (PB—89-142491/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K001. 
Final report. Berlow, J.R.; Jones, L. (Environmental Protec- 
tion Agency, Washington, DC (USA). Office of Solid 
Waste). Aug 1988. 257p. (EPA—530/SW-88/0310). NTIS, 
PC Al2/MF AOl1. 

See also PB—89-142426. 

This document provides the background for EPA’s rationale 
and technical support for selecting the constituents to be regulated 
in K0O1 waste and for developing treatment standards for those 
regulated constituents. The document also provides waste charac- 
terization and treatment information that serves as a basis for deter- 
mining whether variances may be warranted. EPA may grant a 
treatment variance in cases where the Agency determines that the 
waste in question is more difficult to treat than the wastes upon 
which the BDAT treatment standards are based. 


24606 (PB—89-142517/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K022 (non 
cbi version). Final report. Berlow, J.R.; Labiosa, J. (Environ- 
mental Protection Agency, Washington, DC (USA). Office 
of Solid Waste). Aug 1988. 192p. (EPA—530/SW-88/ 
031Q). NTIS, PC A09/MF A0O1. 
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See also PB—89-142491. 

This document provides the background for EPA’s rationale 
and technical support for selecting the constituents to be regulated 
in non-waste-water forms of K022 waste and for developing treat- 
ment standards for those regulated constituents. The document also 
provides waste characterization and treatment information that 
serves as a basis for determining whether treatment variances may 
be warranted. EPA may grant a treatment variance in cases where 
the Agency determines that the waste in question is more difficult 
to treat than the wastes upon which the treatment standards have 
been established. 


24607 (PB—89-152300/XAB) Integrated natural-gas- 
engine cooling jacket vapor-compressor program. Annual 
progress report (phase 2), January-December 1987. DiBella, 
F.A.; Becker, F. (TECOGEN, Inc., Waltham, MA (USA)). 
Jan 1988. 143p. (TE—4369-53-88). NTIS, PC A07/MF AO1. 

See also PB—88-112818. 

A unique, alternative cogeneration system was designed that 
will provide an industrial or commercial energy user with high- 
pressure steam and electricity directly from a packaged cogenera- 
tion system. The Integrated Gas Engine Vapor Compression 
System concept includes an engine-generator set and a steam screw 
compressor that are mechanically integrated with the engine. The 
gas-fueled engine is ebulliently cooled, thus allowing its water 
jacket heat to be recovered in the form of low-pressure steam. This 
steam is then compressed by the steam compressor to a higher pres- 
sure, and when combined with the high-pressure steam generated in 
the engine's exhaust gas boiler it provides the end user with a more 
useable thermal energy source. Phase 1B of this project was com- 
pleted in 1986 and consisted primarily of the procurement of equip- 
ment and the final design and assembly of a prototype integrated 
gas-engine vapor-compression system. 


24608 (PB—89-153068/XAB) Assessment of ocean waste 
disposal: case studies. (Science Applications International 
Corp., McLean, VA (USA)). 3 Oct 1986. 399p. NTIS, PC 
A17/MF AOl1. 

In March 1984, the Office of Technology Assessment (OTA) 
received a request from several Congressional committees to con- 
cuct an assessment of ocean disposal. The assessment had three ob- 
jectives: To evaluate the potential role of the ocean for the disposal 
of sewage, sewage effluent and sludge, dredged material, radioac- 
tive wastes, and some industrial wastes; To develop a broader 
waste-management context by comparing different waste-manage- 
ment options; and to enumerate and analyze alternative policy op- 
tions. The report contributes to OTA’s overall ocean-disposal as- 
sessment. It contains case studies of the pretreatment, effluent, and 
sludge-management programs implemented by nine U.S. sewage au- 
thorities. 


24609 (PB—89-857270/XAB) Resource Conservation and 
Recovery Act (RCRA): hazardous wastes. January 1970-Feb- 
ruary 1989 (Citations from the NTIS data base). Report for 
January 1970-February 1989, (National Technical Informa- 
tion Service, Springfield, VA (USA)). Mar 1989. 88p. NTIS 
PC NO1/MF NO1. 

This bibliography contains citations concerning the Resource 
Conservation and Recovery Act. Citations cover the handling of 
hazardous waste, facility investigation, and updates and reviews of 
selected provisions of the act. Groundwater monitoring, landfill 
design, liner systems, and incineration standards are among the 
topics discussed. (Contains 147 citations fully indexed and including 
a title list.) 


24610 (PPRI—530-U-548) Utilization of electricity in 
new techniques for hot pressing moist paper webs. Phase 1. 
Sparks, D. (Pulp and Paper Research Inst. of Canada, 
Pointe Claire, Quebec). 1988. 33p. (CE—02526). Canadian 
Electrical Association, Research & Development, Suite 
#500, One Westmount Square, Montreal, PQ, Canada H3Z 
2P9; $75.00 NON-MEMBERS; MEMBERS: PRICES 
UPON REQUEST, FUNDS CAN. 

The objective of this study was to determine the feasibility 
of external electrical induction heating of a metal roll to obtain the 
impulse drying effect for the drying of paper. A test-rig, construct- 


ERA-14/12 / 3496 


ed by Pulp and Paper Research Inst. of Canada, has been operated 
on a reel to reel semi-continuous basis to explore the effects of 
speed, hot roll temperature, nip load and ingoing web solids con- 
tent on water removal, water removal rate, energy efficiency and 
paper properties. The feasibility of external electrical induction 
heating has been established at speeds up to 300 m/min and the re- 
sults show that the process has a high potential for energy cost sav- 
ings in the drying of paper. Furthermore, impulse drying can have 
a positive effect on web consolidation and surface properties while 
any losses in optical properties are small. 


24611 (TU/CEA—1981, pp 6) In-plant elimination of 
waste by recycle and process modifications. Rapson, W.H. 
(Univ. of Toronto Dept. of Chemical Engineering and Ap- 
plied Chemistry). 1981. CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0GI1; $0.34CAN per page, $3.40 CAN mini- 
mum. (CONF-8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

The best solution to the problem of the disposal of hazard- 
ous wastes is to minimize the production of such wastes and their 
escape into the environment, by recycling them within the manu- 
facturing plant. How one company has solved the problem of elimi- 
nating hazardous wastes from one very large bleached kraft pulp 
mill in Canada illustrates in-plant conservation of materials and 
energy. The steps taken were to concentrate the effluent by com- 
plete countercurrent wasting, to replace most of the chlorine with 
chlorine dioxide, to introduce the bleach plant effluent into the 
chemical recovery system to remove the sodium chloride and to 
prevent any polluted water from leaving the mill. There has been 
no abnormal corrosion in either the bleach plant or the pulp mill. 


24612 (UCRL—99837) Air traffic coverage. George, 
L.L. (Lawrence Livermore National Lab., CA (USA)). 16 
Sep 1988. Contract W-7405-ENG-48. 19p. (CONF-890563— 
1). University of California, Berkeley, CA 94720. 

From CORS/TIMS/ORSA joint national meeting; Vancou- 
ver, Canada (8 May 1989). 

The Federal Aviation Administration plans to consolidate 
several hundred air traffic control centers and TRACONs into area 
control facilities while maintaining air traffic coverage. This paper 
defines air traffic coverage, a performance measure of the air traffic 
control system. Air traffic coverage measures performance without 
controversy regarding delay and collision probabilities and costs. 
Coverage measures help evaluate alternative facility architectures 
and help schedule consolidation. Coverage measures also help 
evaluate protocols for handling one facility's air traffic to another 
facility in case of facility failure. Coverage measures help evaluate 
radar, communications and other air traffic control systems and 
procedures. 4 refs., 2 figs., 


24613 (WRD—1979) Capability of the modified-Claus 
process. A final report to the Department of Energy and Nat- 
ural Resources of the province of Alberta. Paskall, H.G. 
(Western Research and Development, Calgary, AB 
(Canada)). 1979. 18lp. (CE—02550). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The objective of this study is to develop a comprehensive 
up-to-date assessment of the practicable capability of the modified- 
Claus process for recovering elemental sulphur for H/sub 2/S. The 
author discusses the Canadian sulphur industry, the Claus and 
modified-Claus processes, the thermodynamic data which limit the 
recovery rate, the reaction furnace, the converters, the sulphur con- 
densers, the heat duties of the process and its operation. Finally, the 
ideal and the practicable recovery rates of sulphur are compared. 
The implications for sulphur-recovering operations in Alberta are 
discussed. 120 refs., 46 figs., 23 tabs. 
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REFER ALSO TO CITATION(S) 24070, 24463, 24568, 24609, 25280, 25343, 
25344, 25358 


24614 (AD-A—202083/2/XAB) Installation-wide energy- 
conservation demonstration at Fort McClellan, Alabama. 
Final report. Windingland, L.M.; Lilly, B.P.; Shonder, J.A.; 
Underwood, D.M.; Augustine, L.J. (Army Construction 
Engineering Research Lab., Champaign, IL (USA)). Nov 
1988. 61p. (CERL-TR-E—88/12). NTIS, PC A04/MF AO1. 
The objective of the installation-wide energy conservation 
demonstration at Fort McClellan, AL, was to evaluate the effec- 
tiveness of applying available energy-conservation technologies and 
techniques to produce significant and predictable reductions in 
energy use and cost. Five major areas of energy conservation were 
identified and investigated: (1) pressure reduction in district-steam- 
heating systems; (2) reduction of outdoor air in heating, ventilation, 
and air-conditioning (HVAC) systems; (3) replacement of oversized 
and inefficient motors in HVAC systems; (4) reduction of outdoor 
air infiltration in family housing; and (5) combustion optimization of 
gas-fired heating equipment. Other areas of investigation included 
radio-controlled exterior lighting, and temperature reduction in the 
high-temperature hot-water system. Each conservation project was 
evaluated on a small scale to verify energy savings before it was 
implemented. An energy-information management system was de- 
veloped to maintain annual consumption data for each building. 
The system provides immediate feedback on energy use so manag- 
ers can make correct decisions on conservation measures. The 
energy conservation programs implemented at Fort McClellan con- 
tributed to the 14% reduction in baseline (weather independent) 
energy consumption from FY84 to FY86. These programs have 
wide applicability to other U.S. Army installations. This research 
has also shown the importance of preliminary, small-scale testing of 
energy-conservation programs before implementation. 


24615 (AD-A—202086/5/XAB) Improved planning and 
programming for energy-efficient new Army facilities. Final 
report. Chu, D.; Krajnovich, L.; Lawrie, L. (Army Con- 
struction Engineering Research Lab., Champaign, IL 
(USA)). Oct 1988. 67p. (CERL-TR-E—89/02). NTIS, PC 
A04/MF AOl1. 

This report describes research on ways to place more em- 
phasis on energy conservation in the early stages of Army con- 
struction planning. Decisions made then can have substantial effects 
on the energy-use characteristics of the entire project. Conservation 
strategies currently considered in the late design details cannot 
compensate for oversights frozen in the project specifications. A 
new method for selecting conservation strategies is discussed, along 
with methods for calculating energy savings. The strategy-selection 
methods was implemented in an expert system. 


24616 (AD-A—202087/3/XAB) Hazard Expertise 
(HAZE) knowledge-based system: description and user guide. 
Final report. Mann, D.K.; Franczak, G.R.; Pritchard, L. 
(Army Construction Engineering Research Lab., Cham- 
paign, IL (USA)). Nov 1988. 32p. (CERL-ADP-N—89/02). 
NTIS, PC A03/MF AOI. 

The Hazard Expertise (HAZE) program is a knowledge- 
based system for military-installation personnel working with haz- 
ardous material/waste management. HAZE is an easy, informal 
way to share problems, ideas for solutions, and information on the 
latest technologies and environmental management strategies. The 
system allows self-contained updating, systematic analysis of alter- 
natives, and selection of optimal technologies. The system provides 
a list of courses, meeting announcements, a personnel directory, a 
listing of pertinent literature and other special services. Example 
sessions demonstrate use of the commands. 


24617 (ANL/CNSV-TM—207) Impact of the Tax 
Reform Act of 1986 on district heating and cooling systems. 
Stavrou, J.; Karvelas, D.E. (Argonne National Lab., IL 
(USA)). Sep 1988. Contract W-31109-ENG-38. 26p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010285/JAW. 
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This report focuses on the impact of the Tax Reform Act 
(TRA) of 1986 on district heating and cooling systems that serve 
paying customers and are owned by municipal utilities or other 
public entities, investor-owned utilities, or nonregulated firms. 
There is a basic problem in evaluating the impact of the tax law on 
the economic feasibility of district heating and cooling systems. In 
several dozen recent applications, district heating and cooling has 
tended to constitute a secondary part of some other energy system, 
a power plant, for example, or a cogeneration installation. The 
costs of these district heating and cooling systems are thus inter- 
mingled with those of the main energy system, and tax results at- 
tributable solely to the district systems are not clear cut. 22 refs., 5 
tabs. 


24618 (CONF-890262—2) The importance of climatologi- 
cal variability and the rate at which waste is added to model- 
ing water budget of landfills. Young, S.C.; Clapp, R.B. (Oak 
Ridge National Lab., TN (USA)). 1989. Contract ACO05- 
840R21400. 20p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89008917/JAW. 


From 4. international conference on solving ground water 
problems with models; Indianapolis, IN, USA. (7 Feb 1989). 

A transient one-dimensional wetting front model was devel- 
oped to predict water budgets for landfills. The model simulates the 
moisture profile by a series of blocks, each of which has a uniform 
soil moisture content. The model can simulate the continual stack- 
ing of waste by adding blocks, which represent new waste layers. 
The model can be programmed to build up a landfill at a given rate 
and to cap the landfill with a liner once a specific height has been 
reached. The wetting front model has been compared with models 
that solve the Richards Equation directly. In past studies the results 
between the two types of models compared well,but the wetting 
front model solved problems with a fraction of the computer time. 
Because of its efficient algorithms, the wetting front model is well 
suited for Monte Carlo simulation of different meteorological con- 
ditions in order to produce probability density functions for runoff, 
evapotranspiration, and leachate generation. In order to simulate 
different meteorological conditions, the TVA developed RGEN, 
which generates hourly rainfall, and EGEN which generates daily 
potential evaporation rates. The results of the numerous runs with 
the wetting front model were used to determine the potential im- 
portance of climatological variability and the effects of the rate at 
which new waste is added on the water budget of dry-stack fly ash 
landfills. 13 refs., 12 figs., 3 tabs. 


24619 (CONF-890440—1) Modified biochemical methane 
potential (BMP) assays to assess biodegradation potential of 
landfilled refuse. Bogner, J.E.; Rose, C.; Piorkowski, R. (Ar- 
gonne National Lab., IL (USA)). 1989. Contract W-31109- 
ENG-38. 16p. NTIS, PC A03/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89009840/JAW. 


From 5. international conference on solid wastes, sludges 
and residual materials: characterization, technology, management, 
public policy; Rome, Italy (26 Apr 1989). 

Modified Biochemical Methane Potential (BMP) assays were 
used to assess biogas production potential of solid landfill samples. 
In landfill samples with visible soil content, moisture addition alone 
was generally as effective at stimulating biogas production as the 
addition of a comprehensive nutrient media. In a variety of samples 
from humid and semiarid landfills, addition of an aqueous nutrient 
media was the most effective stimulant for biogas production; how- 
ever, moisture addition was almost as effective for most samples, 
suggesting that water addition would be the most cost-effective 
field approach. Onset of methanogenesis was slower in fresh refuse 
samples (even when inoculated with anaerobic digester sludge) than 
in landfill samples, indicating that the soil into which materials are 
landfilled is a major source of microorganisms. High volatile solids 
loading in fresh refuse and landfill assays retarded methanogenesis. 
A comparison of anaerobic and aerobic sample handling techniques 
showed no significant differences with regard to onset of methano- 
genesis and total gas production. The technique shows initial prom- 
ise with regard to replication and reproducibility of results and 
could be a meaningful addition to landfill site evaluations where 
commercial gas recovery is anticipated. The BMP technique could 
also be adapted to assess anaerobic biodegradability of other solid 
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waste materials for conventional anaerobic digestion applications. 9 
refs., 6 figs., 2 tabs. 


24620 (CONF-8901100—1) Liquid-liquid extraction of 
short-chain organic acids from anaerobic digesters. Wene, 
E.G.; Antonopoulos, A.A. (Argonne National Lab., IL 
(USA)). 1989. Contract W-31109-ENG-38. lip. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009823/JAW. 

From Solar Energy Research Institute (SERI) anaerobic di- 
gestion review meeting; Golden, CO, USA (25 Jan 1989). 

Anaerobic digesters with glucose or municipal solid waste 
(MSW) feed were operated to maximize production of short-chain 
organic acids. Digester effluent was extracted by liquid-liquid ex- 
traction with trioctylphosphine oxide (TOPO) or trioctylamine 
(TOA) in heptane or 2-heptanone as the water immiscible phase. 
Digester effluent was recycled to digesters after extraction. Both 
TOPO and TOA in organic solvents effectively extract organic 
acids from anaerobic digester fluid. Longer chain acids have a 
higher distribution coefficient than shorter-chain acids. Long term 
extraction of digester fluid with recycle was not toxic to the anaer- 
obic production of short-chain acids. 


24621 (DOE/CE/26539—T2) District heating and cool- 
ing technology transfer program: Final report. Musselwhite, 
R.W. (Conference of Mayors Research and Education 
Foundation, Washington, DC (USA)). 10 Mar 1989. Con- 
tract FG01-87CE26539. 4p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010123/JAW. 

The purpose of this program was to transfer information and 
technology from cities developing or operating district heating and 
cooling (DHC) systems to those contemplating or starting develop- 
ment. Initially, two main activities were proposed by the Confer- 
ence of Mayors Research and Education Foundation (COMREF) 
and accepted by DOE: (1) a survey of operating DHC systems and 
report on the findings; and (2) development of a peer-matching pro- 
gram involving local officials and others. However, before the pro- 
posal was approved by DOE, COMREF received support from an- 
other, non-DOE source to carry out a survey similar to the one 
that had been proposed. Therefore, commencement of work on the 
project was delayed while the scope of work was modified. The 
survey was replaced by preparation and publishing of a document 
to describe state programs that assist localities in developing DHC. 
The original project period was to have been March 24, 1987, 
through March 23, 1988. However, because of the necessity of 
modifying the scope of work, the period of performance was ex- 
tended. The final end date was December 31, 1988. 


24622 (EMR/CRE—8001) Municipal energy audit: a 
practical guide to the identification of energy expenditures. 
(Department of Energy, Mines and Resources, Ottawa, On- 
tario (Canada). Conservation and Renewable Energy 
Branch). 1980. 143p. (CE—02449). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This publication was designed to provide small- to .aedium- 
sized Canadian municipalities with a ready-to-use, practical guide to 
indentify energy consumption and costs in all those operations that 
normally fall under the control of municipal governments. The 
manual was based on 7 pilot audits conducted in Ottawa, Ontario, 
Montague and Summerside, Prince Edward Island, Granby, 
Quebec, Victoria, British Columbia, St. John, New Brunswick, and 
Winnipeg, Manitoba, from which summaries of energy consumption 
patterns were drawn. Audit analysis is explained for such municipal 
responsibilities as street lighting, water supply, sewage disposal, 
public transit, police and fire protection services, garbage collection 
and disposal, snow and ice control and road maintenance in gener- 
al, with figures presented from the survey results. A description of 


the audit method and worksheet forms are also included. 3 figs., 33 
tabs. 
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24623 (LBL—26758) Impacts of the public utility regula- 
tory policies act: The emergence of private power cogenera- 
tors in the United States. Levine, M.D.; Kahn, E. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1988. Contract 
AC03-76SF00098. 13p. (CONF-8803203—2). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009310/JAW. 

From Conference on energy efficiency strategies for Thai- 
land; Pattaya, Thailand (4 Mar 1988). 

The Public Utility Regulatory Policies Act (PURPA) was 
passed in 1978 but not fully implemented until 1982. In the short 
time since its implementation, PURPA has had a profound effect on 
power generation in the United States. At this time, most new 
planned power generation in the US is anticipated to come from 
private generators (mostly cogeneration facilities) operating under 
PURPA. The emergence of PURPA as a major factor in electric 
power generation raises a number of important issues in the US. 
These include the need for: new institutional arrangements to deal 
with an industry that is seeing a major activity --- power generation 
-- becoming deregulated, and an assessment of contracting provi- 
sions for cogenerators that will both encourage cogeneration 
(where it makes economic sense) and protect utilities and their rate- 
payers. While there are still problems being worked out in imple- 
menting PURPA, it is very likely that PURPA-type policy could 
be very beneficial to many developing countries in establishing 
new, efficient, and cost-effective options for generating electricity. 


24624 (PB—89-136600/XAB) Surface disposal of sewage 
sludge: technical support document. (Environmental Protec- 
tion Agency, Washington, DC (USA). Office of Water Reg- 
ulations and Standards). 1989. 138p. NTIS, PC A07/MF 
AOl. 

This document provides the technical background and justi- 
fication for EPA's proposed regulation (40 CFR Part 503) covering 
the surface disposal of municipal sewage sludge. Because a risk as- 
sessment methodology for surface disposal has not yet been devel- 
oped, the document presents the risk assessment methodology used 
to derive risk-based limits for contaminants in monofilled sewage 
sludge, which can be modified to derive risk-based contaminant 
limits in surface-disposed sludge. The underlying assumptions of the 
methodology, embodied in a series of computer models, are dis- 
cussed, and the values assigned to the model parameters for mono- 
fills are presented and justified. The maximum allowable sludge 
contaminant concentrations for surface-disposed sludge are then 
presented, and the results of a sensitivity analysis for monofills are 
also included. Finally, the various siting limitations and manage- 


ment practices mandated by the regulation are discussed and justi- 
fied. 


24625 (PB—89-136634/XAB) Regulatory impact analysis 
of the proposed regulations for sewage sludge use and oa 
al. Final report. Jones, A.; Knight, L.; Meyers, D. 
Research Group, Inc., Arlington, MA (USA)). 18 Jan 1989. 
462p. NTIS, PC ‘A20/MF AOl. 

This report evaluates the economic impacts of proposed reg- 
ulations pertaining to the use and disposal of sewage sludge gener- 
ated by publicly owned treatment works. The analysis also evalu- 
ates the impacts associated with three other regulatory options, 
each reflecting a different set of regulatory requirements and vary- 
ing levels of stringency. Six conventional sludge use and disposal 
practices are addressed. The report provides a profile of the 
wastewater treatment industry, an analysis of the costs assuciaied 
with complying with the proposed regulation and the three other 
regulatory options, a case study analysis to assess the impacts of 
pretreatment as it pertains to the proposed regulation, a summary of 
the baseline health risks of sludge use and disposal, and an estimate 
of the benefits of the proposed regulation. 


24626 (PB—89-136659/XAB) Review of technical docu- 
ments: supporting proposed revisions to EPA (Environmental 
Protection Agency) regulations for the disposal/reuse of 
sewage sludge under Section 405(D) of the Clean Water Act. 
(Environmental Protection Agency, Washington, DC 
(USA). Science Advisory Board). Jan 1987. 83p. (SAB/ 
EEC—87/015). NTIS, PC A05/MF AO1. 
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EPA's Science Advisory Board has reviewed the risk-assess- 
ment methodologies used to derive criteria for the Part 503 regula- 
tions. A report on the Board's findings is presented. 


24627 (SPAR—7906) Office paper recovery. Role of the 
sheltered workshop. (S.P.A.R. Systems, Ottawa, Ontario 
(Canada)). 1979. 56p. (CE—02535). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This study assessed the feasibility of using sheltered work- 
shops for the handicapped to perform the highly labour-intensive 
sorting operations which are at present the missing link in the recy- 
cling chain. Three Ottawa sheltered workshops, Adult Rehabilita- 
tion Centre, Adult Training Centre and Adult Occupational Centre, 
participated by setting up facilities to sort waste paper on their 
premises. The handicapped assisted in collecting the waste paper 
from the two designated government buildings, Place Vincent 
Massey and Fontaine, sorting a variety of waste paper materials 
and helping with delivery of the sorted paper to the local dealer. A 
cost benefit analysis of the process showed that it is economically 
feasible. The report contains a circular from the Paper Stock Insti- 
tute of America, “Paper Stock Standards and Practices”. 15 tabs. 
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REFER ALSO TO CITATION(S) 24570 


24628 (NRC—1979) Research and development at the 
Mechanical Engineering Branch [National Research Council]. 
(National Research Council of Canada, Ottawa, Ontario 
(Canada)). 1979. 91ip. (In French). (CE—02548). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This report deals with the research and development con- 
ducted at the National Research Council of Canada in 1979 in 
transportation technology. Subjects covered are: railways, road ve- 
hicles, air cushion vehicles, sea transportation, air transportation, 
combustion, standards and norms in the industry, energy, and 
health technology. 130 research projects are presented. 38 figs. 


3301 Internal Combustion Engines 
REFER ALSO TO CITATION(S) 24590 


24629 (AD-A—202362/0/XAB) Experimental investiga- 
tion of electrostatic dispersion and combustion of diesel-fuel 
jets. Bankston, C.P.; Back, L.H.; Kwack, E.Y.; Kelly, A.J. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Jul 1988. 9p. 
NTIS, PC A02/MF AOl1. 

Pub. in Jnl. of Engineering for Gas Turbines and Power, 
Vol. 110, 361-368(Jul 1988). 

An experienced study of electrostatically atomized and dis- 
persed diesel-fuel jets was conducted. A new electrostatic-injection 
technique was utilized to generate continuous, stable fuel sprays at 
charge densities of 1.5-2.0 C/cu.m. of fluid. Model calculations 
show that such charge densities may enhance spray dispersion 
under diesel-engine conditions. Fuel jets were injected into room 
temperature air at one atmosphere at flow rates of 0.25-1.0 cc/s and 
delivery pressures of 100-400 kPa. Measured mean drop diameters 
were near 150 micro with 30% of the droplets being less than 100 
micro in diameter at typical operating conditions. The electrical 
power required to generate these sprays was less than .000001 times 
the chemical energy available from the fuel. The spray characteris- 
tics of an actual diesel engine injector were also studied. The re- 
sults show considerable differences in spray characteristics between 
the diesel injector and electrostatic injection. Finally, ignition and 
stable combustion of electrostatically dispersed diesel fuel jets was 
achieved. The results show that electrostatic fuel injection can be 
achieved at practical flow rates, and that the characteristics of the 


jet breakup and dispersion have potential application to combustion 
systems. 
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24630 {(AD-A—203228/2/XAB) Critical review of spark- 
ignited diesel combustion. Enright, B.; Borman, G.L.; Myers, 
P.S. (Wisconsin Univ., Madison (USA)). 1988. 21p. NTIS, 
PC A03/MF AOl1. 

Pub. in SAE The Engineering Society for Advanced Mobili- 
ty Land Sea Air and Space, 1-18(1988). 

This paper reviews previous work on spark assisted diesel 
engines and then goes on to discuss the results of investigations car- 
ried out at U.W. Results are given for two Army referee fuels and 
compared to D2 fuel results. The data concentrates on starting and 
low-load running of Type I fuel which is a broadcut fuel with a 
cetane number of 20. Results are given for both two-stroke and 
four-stroke open-chamber engines modified for spark ignition. The 
best results were obtained by directing one fuel spray at a raised 
central portion of the piston and spark igniting the resulting fuel 
cloud at a position 12 mm from the head and near the cylinder axis. 
Reprints. (MGM) 


24631 (AD-A—203264/7/XAB) Propulsion-system per- 
formance simulation: (PS**2) computer simulation to evaluate 
tank-automotive engine and transmission performance. A 
user's guide. Final report, November 1979-September 1988. 
Jacobson, R.W.; Heimburger, D.A.; Metcalfe, M.A. (Army 
Tank-Automotive Command, Warren, MI (USA)). 30 Sep 
1988. 121Ip. (TACOM-TR—13396). NTIS, PC A06/MF 
AOl. 

This report describes how to use a computer simulation to 
predict the performance of Army Tank-Automotive equipment. 
The simulation uses engineering data to predict the gradability, ac- 
celeration, and fuel consumption of vehicle-propulsion systems. The 
engine, transmission, and intermediate driveline components are 
simulated mathematically in order to provide an interactive capabil- 
ity. The simulation supports Tektronix 4014 terminals and can 
produce plots of simulation output. The output is also provided in a 
file that can be sent to a printer. 


24632 (AD-A—203339/7/XAB) CRC (Coordinating Re- 
search Council) octane number requirement rating workshop 
held in Phoenix, Arizona on May 19-22, 1987. (Coordinating 
Research Council, Inc., Atlanta, GA (USA)). Sep 1988. 38p. 
(CRC—S563). NTIS, PC A03/MF AOI. 

An octane number requirement rating workshop was spon- 
sored by Coordinating Research Council, Inc. May 19-22, 1987, in 
Phoenix, Arizona. The objective of the workshop was to improve 
the application of the CRC E-15 Technique for Determination of 
Octane Number Requirements of Light-Duty Vehicles to provide 
consistent results with vehicles equipped with knock sensors, turbo- 
chargers, and various transmission configurations. Training was ac- 
complished through seminars and demonstrations, and was verified 
with actual track testing using the E-15 rating technique and appro- 
priate equipment. 


24633 Recovery of fault signatures in diesel engines. 
Lyon, R.H.; Kim, J.T. Warrendale, PA; Society of Automo- 
tive Engineers (1988). 7p. (CONF-8804177—). Society of 
Automotive Engineers, 400 Commonwealth Dr., Warren- 
dale, PA 15096. 

From SAE earthmoving industry conference; Peoria, IL, 
USA (12 Apr 1988). 

Technical Paper 880824. 

Cylinder distribution and fuel injector pump pressures and 
forces due to impacts of valve and seat and piston slap are signals 
of interest for diesel engine diagnostics. The vibration signals that 
these forces generated are easier to measure than the forces them- 
selves, but unfortunately the signals are greatly changed as they 
travel through the engine structure. In addition, the vibration trans- 
mission of engine structures varies from one copy of the engine to 
another. Signal processing procedures for the recovery of fault sig- 
natures from vibration signals must take both the structural variabil- 
ity and the complexity of the transfer function into account. A 
robust/adaptive process that uses cepstrum windowing, singular 
value decomposition, and Kalman filtering as elements of its proce- 
dures has been applied to recovery of the combustion pressure 
pulse in a diesel engine. 
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3302 External Combustion Engines 
REFER ALSO TO CITATION(S) 24296 
3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 24510 


24634 (CONF-890240—3) Analysis of life cycle costs for 
electric vans with advanced battery systems. Marr, W.W.; 
Walsh, W.J.; Miller, J.F. (Argonne National Lab., IL 
(USA)). Nov 1988. Contract W-31109-ENG-38. 8p. NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009807/JAW. 

From Society of Automotive Engineers international con- 
gress and exposition; Detroit, MI, USA (27 Feb 1989). 

The performance of advanced Zn/Br2, LiAl/FeS, Na/S, Ni/ 
Fe, and Fe/Air batteries in electric vans was compared to that of 
tubular lead-acid technology. The MARVEL computer analysis 
system evaluated these batteries for the G-Van and IDSEP vehicles 
over two driving schedules. Each of the advanced batteries exhibit- 
ed the potential for major improvements in both range and life 
cycle cost compared with tubular lead-acid. A sensitivity analysis 
revealed specific energy, battery initial cost, and cycle life to be the 
dominant factors in reducing life cycle cost for the case of vans 
powered by tubular lead-acid batteries. 5 refs., 8 figs., 2 tabs. 


24635 (CONF-890240—4) Li/FeS battery design for an 
electric van. Chilenskas, A.A.; Barlow, G. (Argonne Nation- 
al Lab., IL (USA)). 1989. Contract W-31109-ENG-38. 5p. 
NTIS, PC A02/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009808/JAW. 

From Society of Automotive Engineers international con- 
gress and exposition; Detroit, MI, USA (27 Feb 1989). 

Li-alloy/FeS battery designs, based upon a well-character- 
ized 300-Ah cell developed by Westinghouse Oceanic Division 
have been developed for four electric vans currently under devel- 
opment by the US Department of Energy and the Electric Power 
Research Institute. Computerized cell models were developed to 
calculate power, energy, weight, and volume values for a cell while 
varying key design parameters. Battery specifications and vehicle 
performance are given for the Chrysler TE Van, GMC G-Van, 
Ford ETX-II, and the Eaton DSEP. 2 refs., 1 fig., 2 tabs. 


24636 (DOE/ID—10184) ERC nickel cadium battery 
performance tests and comparisons with lead-acid batteries. 
Crumley, R.L.; Hardin, J.E.; MacDowall, R.D.; Burke, 
A.F. (EG and G Idaho, Inc., Idaho Falls (USA)). 1988. 
Contract AC07-761D01570. 90p. NTIS, PC A05 - OSTI. 
Order Number DE89009753/JAW. 

A battery pack consisting of eighteen 6-V, roll-bonded 
nickel-cadmium (NiCd) batteries, manufactured by Energy Re- 
search Corporation (ERC), was evaluated by the Idaho National 
Engineering Laboratory, Electric and Hybrid Vehicle Program for 
electric vehicle applications. The purpose of the testing was to de- 
termine the capacity and performance characteristics of the battery 
pack and to obtain data which would permit direct comparison 
with other selected EV application batteries. Laboratory charge/ 
discharge characterization and vehicle dynamometer tests were per- 
formed with the NiCd battery pack in the Battery and Dynamome- 
ter Laboratories of the Idaho National Engineering Laboratory 
(INEL) Research Center. Testing was done in accordance with the 
Electric Vehicle Test Procedures of the Society of Automotive En- 
gineers (SAE J227). 8 refs., 29 figs., 11 tabs. 


24637 (DOE/ID—10214) Evaluation of several state-of- 
charge algorithms. Espinosa, J.M.; Martin, M.E.; Burke, 
A.F. (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1988. 
Contract AC07-761D01570. 191p. NTIS, PC A09 - OSTI. 
Order Number DE89009752/JAW. 

One of the important needs in marketing an electric vehicle 
is a device which reliably indicates battery state-of-charge for all 
types of driving. The purpose of the state-of-charge indicator is 
analogous to a gas gauge in 2n internal combustion engine powered 
vehicle. Many different approaches have been tried to accurately 
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predict battery state-of-charge. This report evaluates several of 
these approaches. Four different algorithms were implemented into 
software on an IBM PC and tested using a battery test database for 
ALCO 2200 lead-acid batteries generated at the INEL. The data- 
base was obtained under controlled conditions which compare with 
the battery response in real EV use. Each algorithm is described in 
detail as to theory and operational functionality. Also discussed is 
the hardware and data requirements particular to implementing the 
individual algorithms. The algorithms were evaluated for accuracy 
using constant power, stepped power, and simulated vehicle 
(SFUDS79) discharge profiles. Attempts were made to explain the 
cause of differences between the predicted and actual state-of- 
charge and to provide possible remedies to correct them. Recom- 
mendations for future work on battery state-of-charge indicators are 
presented that utilize the hardware and software now in place in 
the INEL Battery Laboratory. 9 refs., 23 figs., 3 tabs. 


24638 (DOE/NV/10366—6) Advanced dual-shaft electric 
propulsion system technology development program: Annual 
report IV. Kalns, I. (Eaton Corp., Southfield, MI (USA)). 
Oct 1988. Contract AC07-84NV 10366. 33p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010008/JAW. 

This fourth annual report of the DSEP program summarizes 
all program activities from September 1987 through August 1988. 
These activities comprise: (1) Successful completion of the first test- 
bed, proof-of-concept vehicle (TB-1) tests, achieving performance 
comparable to that of IC engine powered vehicles. Results are in 
good (+-8%) agreement with those obtained by EG and G, Idaho 
in simulated dyno tests. (2) Completion of conversion of the second 
test-bed, durability test vehicle (NVH), dying tests of its power- 
train, vehicle installation of the powertrain, shakedown tests of the 
complete system, and problems encountered in the process. A revi- 
sion in DSEP program scope is in process that designates this vehi- 
cle as a deliverable to DOE and reduces the extent of its durability 
testing. (3) Completion of conversion and start of subsystem instal- 
lation of the third complete vehicle (TB-2) to be constructed on the 
DSEP program: it is a deliverable to DOE. (4) Battery life test re- 
sults to date, battery performance in the TB-1 vehicle, and an as- 
sessment of battery system status. (5) Analysis of the DSEP vehi- 
cle/propulsion system manufacturing cost and life cycle cost, and 
the start of future planning. (6) Program administration and man- 
agement. 14 figs. 


24639 (DOE/NV/10366—T1) Advanced dual-shaft elec- 
tric propulsion system technology development program: 
DSEP annual report III. Kalns, I. (Eaton Corp., Southfield, 
MI (USA)). Sep 1987. Contract AC07-84NV 10366. 4i1p. 
NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89010009/JAW. 

This third annual report of the DSEP program summarizes 
all program activities from September 1986 to August 1987. These 
activities comprise: completion of dynamometer testing the inte- 
grated powertrain of the first test bed vehicle (TB-1), installation of 
that powertrain in the TB-1 vehicle, the TB-1 vehicle tests to date, 
new design of some powertrain subsystems for the second vehicle--- 
the NVH (noise, vibration, harshness) test vehicle, construction of a 
complete powertrain for the NVH vehicle, the DSEP battery sub- 
system tests and development, and activities related to the program 
management. A bibliography listing all documentation generated 
during the period is also included. 11 refs., 14 figs. 
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3304 Hybrid Systems 

REFER ALSO TO CITATION(S) 24634, 24635, 24636, 24637, 24638, 24639 
3306 Vehicle Design Factors 

REFER ALSO TO CITATION(S) 24633 

3307 Emission Control 


24640 (PB—89-145429/XAB) Study of excess motor ve- 
hicle emissions: causes and control. Volume 1 (Sections 1-5). 
Volume 2 (Sections 6-10). Final report. (Sierra Research, 
Inc., Sacramento, CA (USA)). Dec 1988. 1043p. (SR—88- 
12-01B). NTIS, PC A99/MF E06. 

This report summarizes the results of a research study inves- 
tigating the causes of excess motor-vehicle emissions. Excess emis- 
sions are defined as those emissions that exceed the standard to 
which vehicles were originally certified. The study, supported by 
the Research Division of the California Air Resources Board, pro- 
duced ten reports addressing many of the possible sources of excess 
emissions associated with heavy-duty vehicles, gasoline composi- 
tion, catalyst deterioration, existing test procedures, and a variety of 
issues related to the Inspection and Maintenance program. The 
volume is a compilation of the last five reports produced under the 
contract, addressing gasoline composition, proposed medium-duty 
and light-heavy-duty truck test procedures and emissions standards, 
pattern failure vehicles, and issues related to the California Smog 
Check program. 


24641 (PB—89-159990/XAB) Exhaust-gas recirculation 
for retrofit NOx control on natural gas engines. Topical 
report, January-April 1988. Urban, C.M. (Southwest Re- 
search Inst., San Antonio, TX (USA)). Jan 1989. 44p. 


(SWRI—03-1781-307). NTIS, PC A03/MF A0O1. 

Data on exhaust-gas recirculation obtained from Tenneco 
Gas Transportation Company were reviewed and analyzed, and a 
basic EGR system design and cost estimate were developed. EGR 
can provide practical NOx reductions of up to 50% in 2-cycle natu- 
ral gas engines. The amount of NO reduction achievable is depend- 
ent on the initial baseline NOx emissions of the engine. On the basis 
of NOx reduction per unit of costs, EGR was found to be more 
cost effective than selective catalytic reduction. EGR is considered 
to provide a practical retrofit NOx control method in applications 
where the level of NOx control achievable with EGR meet regula- 
tory requirements. One specific application is emissions offset to 
enable installation of additional engine horsepower. Also, EGR 
could become the primary NOx control method for any regulation 
in which costs are a major consideration. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 24089, 24093, 24115, 24641 


24642 (BCH—1988, pp 15) Developing the market for 
natural gas vehicles. Seisler, J. (American Gas Association, 
Arlington, VA, USA). 1988. B.C. Hydro, 970 Burrard St., 
Vancouver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

This article discusses fuel pricing economics and the market 
pull for natural gas vehicles (NGV); environmental considerations, 
oil imports and the market push; federal and state legislation and 
regulations and their impact on NGVs; computer-compatible NGV 
technology; the role of original equipment manufacturers; the retro- 
fitting of diesel motors to natural gas; low pressure stoarage and 
compressors. The role of natural gas utilities in marketing NGVs is 
reviewed; possible actions in marketing public relation and other 
fields to promote NGVs are briefly discussed. 7 refs. 


33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3308 Alternative Fuels 


24643 (BCH—1988, pp 7) Status report in NGV [natural 
gas vehicles] technology. Hennessey, B. (B.C. Hydro, Van- 
couver). 1988. B.C. Hydro, 970 Burrard St., Vancouver, 
BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA O0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

Canadian gas utilities, through the Canadian Gas Associa- 
tion, developed a program to build on the BC Research Library of 
Natural Gas Vehicles (NGV) reports. In the diesel engine program, 
4 major questions were addressed: Can fuel system/engine control 
systems achieve acceptable driveability, emissions, and economics 
for NGVs, and, if so, through which technology? What market seg- 
ments are to be targeted? Can the low flame speed characteristic of 
natural gas be compensated for in NGV engines to obtain levels of 
durability and reliability comparable to the use of diesel engines? 
Three areas are to be investigated: improve existing NGV carbura- 
tor equipment: develop micro-computer based natural gas fuelling 
systems; determine the measures required to obtain gasoline engine 
durability and reliability. In the fuelling system program, 2 areas 
are to be investigated: the large refuelling station, and the home 
and commercial refuelling appliances. 


24644 (BCH—1988, pp 9) Case study - fuelling station 
for diesel vehicles. Adams, J. (John F. Adams Ltd. Barnaby, 
B.C.). 1988. B.C. Hydro, 970 Burrard St., Vancouver, BC, 
Canada V6Z 1Y3; $N/C; MF CANMET/YTID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. (CONF-8804261—; MICRO- 
LOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The author's company started researching alternative fuels 
for its commercial vehicle fuel station in the 1970s; it used propane 
in 1981 and natural gas in 1985. In one year, a car uses 1.5 times the 
natural gas that a home uses and a class 8 highway truck, 12 times. 
The company’s purpose is to demonstrate the technical and eco- 
nomic feasibility of natural gas for diesel road applications. The 
project includes: NGV/diesel fuelling station design and installa- 
tion; conversion of diesel road vehicels; program monitoring and 
data collection; and technology transfer. The success of the pro- 
gram implies more R&D funding and the development of a fuelling 
network throughout Canada are required. 


24645 (BCH—1988, pp 12) Demonstration of LNG/ 
diesel mining truck operation. Vernon, B.F. (Inland Natural 
Gas Co. Ltd., Vancouver, B.C.). 1988. B.C. Hydro, 970 
Burrard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA O0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

This paper describes a demonstration of the use of Liquified 
Natural Gas (LNG) to power large horsepower diesel mining 
trucks. The demonstration, which was intitiated in early 1986, is 
scheduled to be completed in mid 1988. It includes the onsite lique- 
fier and the conversion of selected mine vehicles to dual fuel natu- 
ral gas/diesel operation. There have been two engine types con- 
verted as part of this project: a Cummins NTC-350 and a KTA- 
1150 that were subsequently installed in utility vehicle and a coal 
haul truck, respectively. The utility truck was found during the 
course of the demonstration to have been an inappropriate selection 
because of its seasonal use. The coal haul truck, however, has 
logged some 240 hours on dual fuel operation in revenue service to 
date and has gone a long way toward satisfying the prime perform- 
ance criteria of the project - that vehicles converted to natural gas 
combustion must operate as satisfactorily and as reliably on natural 
gas as they do on diesel fuel. A number of unique engineering prob- 
lems arose as the project proceeded which one by one, r2quired 
identification and resolution. Overall, operator reaction appears 
positive: power in the dual fuel mode is equal to that develped in 
the diesel-only mode and the engine runs more quietly when on 
natural gas/diesel. 
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24646 (CONF-861002—2) Overview of DOE Alternative 
Fuels Utilization Program. Graves, R.L.; McGill, R.N. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract AC05- 
84OR21400. 32p. NTIS, PC A03/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89008560/JAW. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Department of Energy Alternative Fuels Utilization 
Program encompasses a wide range of applied research activities 
and recently undertook implementation of the Federal Methanol 
Fleet Project. Research is conducted on various forms of synthetic 
fuels and alcohol fuels, examples of which are described in this 
paper. The Federal Methanol Fleet began operating its first group 
of vehicles in November 1985. The findings to date and future 
plans are summarized in the paper. 4 refs., 3 figs., 3 tabs. 


24647 (STU-I-—665-1988) Natural gas and biogas pro- 
pelled buses. Prestudy for a demonstration project. (Swedish 
National Board for Technical Development, Stockholm 
(Sweden)). Jan 1988. 101p. NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE88755908/JAW. 

The objective of this study has been to investigate if it is 
possible to show that significantly reduced exhaust emissions from 
bus traffic can be achieved. Moreover, the objective is to describe 
how such demonstration projects can be set up. These demonstra- 
tion projects include the comparison of the environmental effects of 
natural gas/biogas drive relative to currently applied and proven 
technology. The intent is to determine whether it is meaningful to 
carry on research and development of engines, tank systems and in- 
frastructure, etc., for bus drive. This should be seen against the 
background that currently applicable or proposed government reg- 
ulations with regard to emissions will be much more restrictive in 
the long run. 
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REFER ALSO TO CITATION(S) 25256 
3501 Policy, Negotiations, And Legislation 


24648 (AD-A—202035/2/XAB) Beyond the illusion of 
symmetry: how to think about arms control. Research report. 
Lord, L.W. (Air War Coll., Maxwell AFB, AL (USA)). 
May 1988. 93p. NTIS, PC A05/MF AO1. 

Historical divergence in U.S. and Soviet approaches to nu- 
clear arms control and its implications for future nuclear-force-re- 
duction agreements are examined. The study questions arms con- 
trols illusion of symmetry and its simplistic assumptions about each 
side’s motivations and objectives for arms control. The study out- 
lines the changing context for arms control, identifies the traditional 
goals of arms control, meaures both sides’ arms control behavior 
against those goals, interprets some of the criticisms of arms control 
in light of this analysis and offers some suggested improvements for 
future arms control efforts. The author concludes that U.S. and 
Soviet arms-control interests have always been asymmetrical and, 
consequently, U.S. arms-control efforts are unnecessarily con- 
strained by an illusion of symmetry. As a result, U.S. arms negotia- 
tions planners and strategies are likely missing some excellent op- 
portunities for reducing arms while improving U.S. national securi- 
ty. He recommends moving beyond the illusion of symmetry to a 
broad and integrated national strategy of arms-control initiatives. 


24649 (AD-A—202048/5/XAB) INF (Intermediate Range 
Nuclear Forces) Treaty and flexible response. Research 
report. Lewis, J.W. (Air War Coll., Maxwell AFB, AL 
(USA)). Mar 1988. 28p. NTIS, PC A03/MF AO1. 

This paper examines how the Intermediate Range Nuclear 
Forces (INF) Treaty affects NATO's military strategy of flexible 
response. A discussion of flexible response strategy is provided as 
background for the reader. Then, relevant terms of the INF treaty 
are addressed followed by an assessment of the treaty’s impact on 
the military strategy of the alliance. 
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24650 (AD-A—202055/0/XAB) NATO without INF (In- 
termediate-Range Nuclear Forces). Research report. Modlin, 
S.L. (Air War Coll., Maxwell AFB, AL (USA)). May 1988. 
55p. (AU-AWC—88-182). NTIS, PC A04/MF AOl1. 

This paper was written in the Winter 1987-1988, during the 
time of the signing of the Intermediate-range Nuclear Forces (INF) 
signed in Washington, D.C. on 8 December 1987. The paper was 
written to look ahead to the implications that the treaty, assuming 
congressional ratification without major change, would have on 
NATO. Discussed are the historical background of NATO and 
U.S. national interests in maintaining a balance of power in Europe. 
NATC sirategies of massive retaliation, mutual assured destruction 
and flexible response are surveyed with respect to the political and 
military decisions to deploy, and negotiate the removal of INF 
fremi Europe. The paper addresses the dual-track decision and the 
results leading to the INF treaty. The implications of the treaty are 
then discussed, with a renewed look at U.S. national interests, and 
suggestions for future U.S. involvement with NATO are provided. 


24651 (AD-A—202109/5/XAB) Chemical weapons 
treaty: perspectives and prospects. Research report. Raymore, 
P.K. (Air War Coll., Maxwell AFB, AL (USA)). May 1988. 
29p. NTIS, PC A03/MF AO1. 

Remarks on some historical aspects of prohibiting chemical 
weapons introduce a discussion of current efforts towards a global 
chemical-weapons ban. A review of past efforts to prohibit or con- 
trol chemical weapons, the state of current negotiations, the prob- 
lems in achieving a comprehensive, global, and effectively verifia- 
ble ban, and prospects for a treaty. An alternative approach is rec- 
ommended. 
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REFER ALSO TO CITATION(S) 24235, 24236, 24237, 25265 
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REFER ALSO TO CITATION(S) 23962, 24030, 24133, 24133, 24340, 24340, 
24364, 24518, 24548, 24583, 24801, 24897, 24897, 24916, 24917, 24980, 25047, 
25047, 25231 


24652 (AD-A—202354/7/XAB) Far-infrared absorptivity 
of UPts. Sulewski, P.E.; Sievers, A.J.; Maple, M.B.; Tori- 
kachvili, M.S.; Smith, J.L. (Cornell Univ., Ithaca, NY 
(USA)). 15 Sep 1988. 16p. NTIS, PC A03/MF AO1. 

Pub. in Physical Review B, Vol. 38, No. 8, 5338-5352(15 Sep 
1988). 

The absorptivity of the heavy-fermion compound UPts is 
measured from 2 to 1000/cm (0.25-124 meV) at temperatures be- 
tween 1.2 K and room temperature. Above 50/cm (6.2 meV) the 
absorptivity is relatively temperature independent, while below that 
frequency the absorptivity is very temperature-dependent, in accord 
with the d-c resistivity. By performing a Kramers-Kronig transfor- 
mation of the data, augmented with recently published results at 
higher frequencies, the complex conductivity is obtained. The low 
temperature conductivity may be characterized by free carriers 
which undergo frequency-dependent scattering and have a concom- 
itant frequency-dependent mass enhancement, lambda(omega, with 
lambda(0)=65. 


24653 (AD-A—202543/5/XAB) Deformation of electron- 
beam-welded Ti-6Al-4V alloy sheet under superplastic condi- 
tions. Technical memo. Partridge, P.G.; Dunford, D.V. 
(Roayl Aerospace Establishment, Farnborough (UK)). Jul 
1988. 8p. (RAE-TM-MAT/STR—1109). NTIS, PC A02/ 
MF AOl. 

Electron-beam welds in Ti-6A1-4V sheet deformed under su- 
perplastic conditions were less superplastic and deformed less than 
the adjacent sheet. This caused severe local thinning of the sheet 
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when the weld direction deviated from the principal strain direc- 
tion. However, deformation removed weld undercuts and caused 
acicular weld microstructures to become more like the equiaxed 
sheet microstructure. The implications for the superplastic forming 
of components from welded sheet, bar, and extrusions are dis- 
cussed. 


24654 (AD-A—203201/9/XAB) Stress-corrosion cracking 
of liquid-phase sintered tungsten alloys. Final report. Khan, 
M.Z.; Underwood, J.H.; Burch, I.A. (Army Armament Re- 
search and Development Command, Watervliet, NY (USA). 
Benet Weapons Lab.). Oct 1988. 35p. (ARCCB-TR— 
88039). NTIS, PC A03/MF AO1. 

This study addresses the stress-corrosion cracking suscepti- 
bility of liquid-phase sintered tungsten alloys during long-term stor- 
age. These alloys are used for kinetic energy penetrators in military 
applications and it is essential that the structural integrity of the 
penetrator is not diminished due to the combined action of the 
chemical environment and the residual manufacturing stresses. 


24655 (BMU—1988-192) Accessing the failure behaviour 
of a mixed weld by fracture mechanics methods. 2. technical 
report. Eckert, W.; Roos, E. (Staatliche Materialpruefung- 
sanstalt, Stuttgart (Germany, F.R.); Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germa- 
ny, F.R.)). Dec 1987. 73p. (In German). GRM Werbebera- 
tung - Werbemittlung - PR, Eggenstein-Leopoldshafen, 
(Germany, F.R..). 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

A tested mixed weld of a ferritic and an austenitic basic ma- 
terial, with austenitic weld material was examined. Theoretical con- 
siderations relate to the R6 process and plane finite element calcula- 
tions for ESZ and EDZ. The behaviour of the sample cannot be 
explained by fracture mechanics. The possible maximum load can, 
however, be estimated by the fracture mechanics methods use, to 
be on the safe side, as the initiation of cracks in a notched cross 
section occurs before contraction in the unweakened cross section. 
(DG) With 3 tabs., 52 figs. 


24656 (CANMET—8804) Toughness of weld metals for 
fabrication of cold marine structures and vessels. Part 1. 
Shielded metal arc welding. Braid, J.E.M.; Gianetto, J.A. 
(Canada Centre of Mineral and Energy Technology, 
Ottawa, Ontario. Metals Technology Labs.). 1988. 71p. (MI- 
CROLOG—88-04997). Canada Centre for Mineral and 
Energy Technology, Technical Information Division, 555 
Booth St., Rm. 342, Ottawa, ON, Canada K1A 0G1; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0G1; 
$10 CAN. 

A series of 20 butt welds in 20 mm thick steel plate was 
made using commercially available shielded metal arc welding elec- 
trodes selected from major manufacturers in Europe, the United 
States, and Canada of CSA E48016, E48018, and E55018 type C- 
Mn and C-Mn-Ni compositions. The welds were evaluated, in 
terms of microstructure and toughness, for their suitability in fabri- 
cating structures suitable for offshore use, with -20/sup 0/C to -50/ 
sup 0/C design temperatures and to identify areas where improve- 
ments can be made in consumable design. Few of the C-Mn elec- 
trodes evaluated met a 0.08 mm crack tip opening displacement re- 
quirement for -30/sup 0/C design temperature while approximately 
half met this requirement at -10/sup 0/C. The addition of nickel, up 
to 3.5%, improves toughness and four of the E55018-Cl and C2 
electrodes tested met the requirements at -30/sup 0/C. Low tem- 
perature fracture occurred by cleavage initiation at large, >1 ym 
dia, inclusions primarily located in grain boundary ferrite of as-de- 
posited weld metal. Improvements in toughness were associated 
with high proportions of acicular ferrite microstructures and low 
numbers of large inclusions. Improvements in toughness should be 
possible with further optimization of electrode coatings to eliminate 
large inclusions and increase proportions of acicular ferrite through 
Ti, B, and Ni additions and providing optimal nucleation sites. 40 
refs., 22 figs., 19 tabs. 
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24657 (CANMET—8804) Toughness of weld metals for 
fabrication of cold marine structures and vessels. Part 2. Sub- 
merged arc welding. Braid, J.E.M.; Cianetto, J.A. (Canada 
Centre of Mineral and Energy Technology, Ottawa, Ontar- 
io. Metals Technology Labs.). 1988. 52p. (MICROLOG— 
88-04998). Canada Centre for Mineral and Energy Technol- 
ogy, Technical Information Division, 555 Booth St., Rm. 
342, Ottawa, ON, Canada KIA O0G1; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A series of twelve butt welds in 20 mm thick C-Mn microal- 
loyed structural steel plate has been made using wire/flux combina- 
tions chosen from European and North American manufacturers 
specializing in submerged arc welding for critical applications. 
Basic fluxes were selected along with wires, recommended by the 
manufactuer, of C-Mn, C-Mn-Ni, C-Mn-Ti-B, C-Mn-Mo composi- 
tions. The welds were evaluated in terms of microstructure and 
toughness. Ten of the twelve welds tested met a 0.08 mm CTOD 
requirement at -30/sup 0/C while two of the welds met a 0.2 mm 
CTOD requirement at -30/sup 0/C. In general, the submerged arc 
welds showed better toughness than comparable shielded-metal-arc 
welds. Low temperature fracture of the welds occurred by cleav- 
age initiating from large, >1 pm dia inclusions primarily in grain 
boundary ferrite. Poor toughness was associated with welds with 
high inclusion volume fractions, high numbers of large inclusions, 
and/or low amounts of acicular ferrite microstructures. The highest 
proportions of acicular ferrite were associated with additions of 
1.01-0.03% Ti, 0.001-0.003% B, and/or 0.25% Mo. Further optimi- 
zation of weld metals with 2-3% Ni additions is required if known 
improvements in cleavage resistance of ferrite are to be exploited. 


24658 (CANMET—8805) Tensile properties of ERW pipe 
welds with artificial flaws. Tyson, W.R.; Wang, K.C. 
(Canada Centre of Mineral and Energy Technology, 
Ottawa, Ontario. Metals Technology Labs.). 1988. 17p. (MI- 
CROLOG—88-04999). Canada Centre for Mineral and 
Energy Technology, Technical Information Division, 555 
Booth St., Rm. 342, Ottawa, ON, Canada K1A 0G1; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The objective of the work described in this report was to in- 
vestigate the effect of bond line defects on the tensile strength of 
electric resistance welded pipe welds. The work forms part of a 
larger project to evaluate the significance of weld defects in ERW 
pipe on the failure pressure of the pipe, the resistance of the pipe to 
corrosion in the presence of H/sub 2/S, and on non-destructive ul- 
trasonic methods of detecting defects. Flaws were artificially intro- 
duced along the bond line by means of arc strikes made on the sur- 
faces before joining. Circular defects up to 10 mm dia in pipe of 14 
mm wall thickness do not change the mode of fracture in simple 
tension. The stress of failure can be described by a collapse model 
in which the strength is proportional to the net load-bearing area. 
For the pipe investigated, a Charpy V-Notch absorbed energy of 32 
J at the test temperature; the fracture stress is not toughness de- 
pendent. 2 refs., 9 figs., 4 tabs. 


24659 (CONF-881155—57) Microstructural studies of 
IAD and PVD Cr coatings by cross section transmission elec- 
tron microscopy. Cheng, C.C.; Erck, R.A.; Fenske, G.R. 
(Argonne National Lab., IL (USA)). 1988. Contract W- 
31109-ENG-38. 8p. NTIS, PC A02/MF AOli - OSTI; 1; 
GPO Dep. Order Number DE89009877/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Cross section transmission electron microscopy was used to 
study the microstructure and interface structure of Cr films deposit- 
ed by ion-assisted deposition as a function of the incident ion 
energy. High-energy ion bombardment (1 keV) was found to en- 
hance the adhesion of the deposited film owing to the formation of 
an intermixed layer, whereas deposition with low-energy ions (100 
eV) was found to reduce or eliminate gain boundary porosity. A 
tailored Cr film with excellent adhesion and no grain boundary po- 
rosity was deposited by combining high- and low-energy ion bom- 
bardment. 14 refs., 5 figs. 
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24660 (CONF-881155—59) Mechanisms of cascade col- 
lapse. Diaz de la Rubia, T.; Smalinskas, K.; Averback, R.S.; 
Robertson, I.M.; Hseih, H.; Benedek, R. (Argonne National 
Lab., IL (USA)). Dec 1988. Contract W-31109-ENG-38. 8p. 
NTIS, PC AQ2/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009882/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

The spontaneous collapse of energetic displacement cascades 
in metals into vacancy dislocation loops has been investigated by 
molecular dynamics (MD) computer simulation and transmission 
electron microscopy (TEM). Simulations of 5 keV recoil events in 
Cu and Ni provide the following scenario of cascade collapse: 
atoms are ejected from the central region of the cascade by re- 
placement collision sequences; the central region subsequently 
melts; vacancies are driven to the center of the cascade during re- 
solidification where they may collapse into loops. Whether or not 
collapse occurs depends critically on the melting temperature of the 
metal and the energy density and total energy in the cascade. Re- 
sults of TEM are presented in support of this mechanism. 14 refs., 4 
figs., 1 tab. 


24661 (CONF-881155—62) Dispersive x-ray synchrotron 
studies of Pt-C multilayers. Smither, R.K.; Rodricks, B.; La- 
melas, F.; Medjahed, D.; Dos Passos, W.; Clarke, R.; Zie- 
gler, E.; Fontaine, A. (Argonne National Lab., IL (USA)). 
Feb 1989. Contract W-31109-ENG-38. 7p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009845/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

We demonstrate the simultaneous acquisition of high-resolu- 
tion x-ray absorption spectra and scattering data, using a combina- 
tion of energy-dispersive optics and a two-dimensional CCD detec- 
tor. Results are presented on the optical constants of Pt and on the 
reflectivity of a platinum-carbon multilayer at the L/sub III/ ab- 
sorption edge of Pt. 12 refs., 5 figs. 


24662 (CONF-881155—63) In situ HVEM study of ion 
irradiation-induced grain growth in Au thin films. Liu, J.C.; 
Li, Jian; Mayer, J.W.; Allen, C.W.; Rehn, L.E. (Argonne 
National Lab., IL (USA)). Jan 1989. Contract W-31109- 
ENG-38. 7p. NTIS, PC A02/MF A0Ol1 - OSTI; 1; GPO 
Dep. Order Number DE89009856/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

In situ observations of 1.5 MeV Xet* ion irradiated Au films 
at room temperature and at 150{degree}C reveal the evolution of 
grain growth: the average grain size increases by the mechanisms of 
grain boundary migration and grain coalescence. 10 refs., 4 figs. 


24663 (CONF-881155—65) The effect of simultaneous 
electron and Kr* irradiation on amorphization of CuTi. 
Koike, J.; Okamoto, P.R.; Rehn, L.E.; Meshii, M. (Argonne 
National Lab., IL (USA)). Jan 1989. Contract W-31109- 
ENG-38. 7p. NTIS, PC A02/MF A0Oi - OSTI; 1; GPO 
Dep. Order Number DE89009844/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

CuTi was irradiated with 1-MeV electrons and Kr* ions si- 
multaneously at temperatures from 10 to 423 K. Retardation of 
Kr* -induced amorphization was observed with simultaneous elec- 
tron irradiation at 295 and 423 K. The retardation effect increased 
with increasing irradiation temperaiuze and relative electron-to-Kr 
dose rate. In contrast, simultaneous irradiation below 100 K showed 
an additive effect of electron- and Kr* -induced amorphization. The 
results can be explained by the mobility point defects introduced by 
electron irradiation interacting with Kr* -induced displacement cas- 
cades. 6 refs., 6 figs. 


24664 (CONF-881155—66) Phase control in nanophase 
materials formed from ultrafine Ti or Pd powders. Eastman, 
J.A. (Argonne National Lab., IL (USA)). Feb 1989. Con- 
tract W-31109-ENG-38. 9p. NTIS, PC A02/MF AOl - 
OSTI; 1; GPO Dep. Order Number DE89009864/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 
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The effect of He gas pressure during evaporation and post- 
evaporation O2 exposure on phase formation in nanophase materials 
has been examined. Ultrafine powders of Ti and Pd were prepared 
by the inert gas-condensation technique and bulk nanophase sam- 
ples were formed by consolidation of these powders with or with- 
out prior exposure to O2. Evaporation of Ti in He pressures greater 
than 500 Pa followed by exposure to O: results in the formation of 
ultrafine powders of crystalline rutile (TiO2) which are compacted 
to form nanocrystalline TiO2. Surprisingly, reducing the He pres- 
sure used during evaporation to less than approximately 500 Pa re- 
sults in the formation of ultrafine powders of an amorphous phase. 
Room temperature consolidation of this powder under vacuum, 
however, results in nanocrystalline Ti being formed if the powder 
is not exposed to Oz prior to consolidation, and a mixture of rutile 
and an unidentified crystalline phase if the powder has been previ- 
ously exposed to Oz. Further reduction of the He pressure during 
evaporation of Ti to less than approximately 10 Pa results in the 
formation of crystalline Ti having a film-like morphology rather 
than the desired ultrafine particles. Experiments on Pd evaporated 
in 10 to 6000 Pa of He have yielded ultrafine powders and consoli- 
dated samples of only the crystalline fcc phase, regardless of the He 
pressure. 


24665 (CONF-881155—71) The development of alloys 
based on NisSi. Oliver, W.C. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010371/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Alloys with large volume fractions of the intermetallic phase 
NisSi have unique aqueous corrosion resistance that provides the 
driving force for an alloy design program to improve their general- 
ly poor room temperature mechanical properties. The target of the 
alloy design program at Oak Ridge National Laboratory was to 
produce wrought alloys with at least 10% room temperature ductil- 
ity while retaining good aqueous corrosion resistance. In this paper 
several important findings will be discussed. These include macro 
and micro alloying (B, C, Be) to produce superplastic wrought 
alloys with high strength and high room-temperature ductility. 
Some of the alloys developed are strong enough to be competitive 
with medium temperature. structural alloys such as 
Inconel{reg<sign} 718. 10 refs., 5 figs. 


24666 (CONF-881155—72) Ion-beam mixing in amor- 
phous and crystalline Fe-Ti. Scheuer, Udo; Rehn, L.E,; 
Baldo, P. (Argonne National Lab., IL (USA)). Apr 1989. 
Contract W-31109-ENG-38. 7p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010690/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Crystalline Fe and Fe-10 at. % Ti and amorphous Fe-37 at. 
% Ti films with Ag and Hf markers were produced by vapor depo- 
sition. Marker spreading during ion-beam mixing between 77 K and 
580 K was measured using Rutherford Backscattering (RBS). 
Marker spreading was also measured between temperatures of 300 
K to 700 K after full crystallization of the Fe-37 at. % Ti films. 
Microstructural changes during ion-beam mixing were studied in 
situ, in a High-Voltage Electron Microscope. Homogeneous nuclea- 
tion of a metastable bcc phase was observed at high temperatures. 
The results are discussed in terms of their relevance to "radiation- 
enhanced” diffusion in amorphous materials. 22 refs., 2 figs. 


24667 (CONF-890215—5) Spinodal decomposition of aus- 
tenite in long-term-aged duplex stainless steel. Chung, H.M. 
(Argonne National Lab., IL (USA)). Feb 1989. Contract W- 
31109-ENG-38. 25p. NTIS, PC A03 - OSTI. Order Number 
DE89009827/JAW. 

From Fall meeting of the Metallurgical Society; Las Vegas, 
NV, USA (27 Feb 1989). 

Spinodal decomposition of austenite phase in the cast duplex 
stainless steels CF-8 and -8M grades has been observed after long- 
term thermal aging at 400 and 350{degree}C for 30,000 h (3.4 yr). 
At 320{degree}C, the reaction was observed only at the limited 
region near the austenite grain boundaries. Ni segregation and 
“worm-holes” corresponding to the spatial microchemical fluctua- 
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tions have been confirmed. The decomposition was observed only 
for heats containing relatively high overall Ni content (9.6--12.0 wt 
%) but not in low-Ni (8.0--9.4 wt %) heats. In some specimens 
showing a relatively advanced stage of decomposition, localized re- 
gions of austenite with a Vickers hardness of 340--430 were ob- 
served. However, the effect of austenite decomposition on the 
overall material toughness appears secondary for aging up to 3--5 
yt in comparison with the effect of the faster spinodal decomposi- 
tion in ferrite phase. The observation of the thermally driven spino- 
dal decomposition of the austenite phase in cast duplex stainless 
steels validates the proposition that a miscibility gap occurs in Fe- 
Ni and ancillary systems. 16 refs., 7 figs., 1 tab. 


24668 (CONF-8811195—1) Correlation between the 
structure, energy, and local elastic properties of grain bound- 
aries in metals. Wolf, D.; Kluge, M.; Lutsko, J. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 8p. NTIS, PC A02/MF AOl - OSTI; 1; GPO Dep. 
Order Number DE89009861/JAW. 

From MRS symposium on characterization of structure and 
chemistry of defects in materials; Boston, MA, USA (28 Nov 1988). 

The zero-temperature energies and equilibrium volume ex- 
pansions of point-defect free asymmetrical grain boundaries (GBs) 
involving the four densest planes in fcc bicrystals (with some 
higher-index plane on the other side of the interface) have been de- 
termined using an embedded-atom-method potential fitted to Au. It 
is found that the two asymmetrical tilt GBs at the endpoints of the 
related GB energy vs twist disorientation curves give rise to pro- 
nounced energy cusps. As for symmetrical GBs, a practically linear 
relationship between the GB energy and equilibrium volume expan- 
sion is observed. The volume expansion and the destruction of the 
perfect-crystal stacking at the GB are shown to cause a pronounced 
local decrease in the resistance toward shear parallel to the GB 
plane. 21 refs., 5 figs. 


24669 (CONF-8903103—1) Magneto-optical studies of 
metastable 3d-transition metal films. Liu, C.; Bader, S.D. 
(Argonne National Lab., IL (USA)). 1989. Contract W- 
31109-ENG-38. 22p. NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009836/JAW. 

From International symposium on magnetoelasticity and 
electronic structure of transition metals, alloys, and films; Duisburg, 
F.R. Germany (20 Mar 1989). 

The surface magneto-optical Kerr effect is used in conjunc- 
tion with structural and growth-mode characterizations to survey 
the surface magnetic anisotropy behavior of three metastable Fe- 
film systems: Fe on Cu(100), Ru(0001), and Pd(100). Each system 
grows epitaxially in the ultrathin regime and exhibits the universal 
behavior of perpendicular ferromagnetic spin orientations below a 
critical thickness of 6 monolayers or less. The systems differ, how- 
ever, in their monolayer-dosage magnetic properties due to interdif- 
fusion and hybridization at the interface. Fe/Pd(100) exhibits sub- 
monolayer magnetism, while <2-monolayers Fe/Ru(0001) lacks a 
ferromagnetic signature, in accord with expectations based on 
moment formation in dilute Fe alloys. 41 refs., 4 figs. 


24670 (DOE/ER/45178—3) Corrosion of iron, nickel and 
cobalt based alloys in high temperature environments con- 
taminated with chlorine: Final report. McNallan, M. (Illinois 
Univ., Chicago (USA)). Jan 1989. Contract FG02- 
85ER45178. 6p. NTIS, PC A02/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009829/JAW. 


This report contains a summary of research, and lists the - 


graduate theses completed under this program. The results in print, 
press and those presented at public meetings are also listed. (JL) 


24671 (DOE/ER/45328—2) Surface phases and their in- 
fluence on metal-oxide interfaces: Progress report, 1 April 
1989. Blackely, J.H. (Cornell Univ., Ithaca, NY (USA). 
Dept. of Materials Science and Engineering). Mar 1989. 
Contract FG02-87ER45328. 9p. NTIS, PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89010593/JAW. 
During the past year we have constructed a new vacuum 
system with an integrated rotating analyser ellipsometer for our ex- 
periments on the effects of S on the oxidation of Ni. Experiments 
on Ni surfaces are now in progress. Atomic resolution has been 
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achieved with our scanning tunneling microscope and the instru- 
ment is now being applied to the study of surface defects. Initial 
experiments have been conducted on Si for instrument development 
but other material will be used. Studies of atomic step arrays on Ni 
surfaces have been continued and new x-ray surface diffraction 
measurements on a surface vicinal to Ni(111)5{degree}(1{bar 1}0) 
have been carried out at Brookhaven. 2 figs. 


24672 (DOE/OR/00033—T420) Molecular dynamics 
study of thermal disorder in a bicrystal model. Nguyen, Tue. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Sep 1988. 
Contract AC05-760R00033. 209p. Massachusetts Institute of 
oa 77 Massachusetts Avenue, Cambridge, MA 

The question of whether or not the grain boundary (gb) 
interface will melt at a temperature distinctly below the bulk melt- 
ing point T/sub m/ has been longstanding. Experiments have 
shown that there is no evidence of gb premelting but resolution 
limitations preclude detailed observations of the onset of thermal 
disordering at the gb before it melts. Molecular dynamics (MD) 
simulation results regarding this question of gb premelting are di- 
vided, because techniques and models have been used. This thesis 
attempts to resolve this issue by a careful MD study of a (310) @ = 
36.86{degree} <001> symmetrical tilt bicrystal model using an 
Embedded Atom Method (EAM) aluminum potential. The melting 
temperature T/sub m/ is first determined using the criterion of co- 
existence of the solid and liquid phases. Then the gb structure is 
studied directly to determine whether or not there is gb premelting. 
Finally, the thermal disorder behavior of the gb structure below 
melting is examined. Based on the explicit results concerning struc- 
tural order, energy and mobility obtained from the present simula- 
tions, we find that our bicrystal model shows no evidence of pre- 
melting (complete melting below T/sub m/). Both the surface and 
the gb interface exhibit thermal disorder at temperatures below T/ 
sub m/ with complete melting occurring at or very near T/sub m/. 
Concerning the details of the onset of melting, the data show con- 
siderable disordering in the interfacial region starting at about 0.93 
T/sub m/. 83 refs., 119 figs., 9 tabs. 


24673 (DOE/PC/88861—T13) Thermal healing of de- 
fects in oxide films on metals and alloys: Final report, Janu- 
ary 1--December 31, 1988. Swisher, J.H.; Cho, W.D.; Chang, 
S.C. (Southern Illinois Univ., Carbondale (USA). Coal Ex- 
traction and Utilization Research Center). Mar 1989. Con- 
tract FC22-88PC88861. 30p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009580/JAW. 

In the initial part of a continuing program on the thermal 
healing of defects in oxide films on metals and alloys, a study was 
undertaken on the healing of defects in wustite (FeO) layers on un- 
alloyed iron. Experiments were performed isothermally at 900 and 
720{degree}C, and with an imposed temperature gradient in the 
specimens. Defects which simulated damage caused by abrasive 
particles in a gas stream were made by scribing through preformed 
oxide layers and by diffusion-bonding gold bands in grooves on the 
iron surfaces. It was found that lateral mass transport of FeO into 
or over the defects occurs readily, capillarity being the driving 
force. In the presence of a temperature gradient, as would be 
present in heat exchangers, turbine blades, etc., the extent of mass 
transport was somewhat larger and the FeO grain size in the flaw 
areas was larger also. The mechanism of mass transport is believed 
to be either surface or bulk diffusion of Fe** ions. 18 refs., 15 figs. 


24674 (EGG-M—88407) Fluid flow characteristics during 
planar flow casting of low carbon steel strip. Sussman, R.C.; 
Williams, R.S.; Follstaedt, D.W.; Powell, J.C. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1988. Contract AC07- 
761D01570. 27p. (CONF-881129—5). NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89009727/ 
JAW. 

From International symposium on casting near net shape 
products; Honolulu, HI, USA (13 Nov 1988). 

One of the methods that is being investigated to produce 
steel strip is the planar flow casting technique. In this method, steel 
is metered onto a moving substrate by casting through a nozzle of 
fixed and controlled dimensions. This paper reports on a fundamen- 
tal study of the fluid flow characteristics of the planar flow casting 
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process for producing low carbon steel of that is .030 --.125 inches 
thick. The study includes a thorough evaluation of the planar flow 
process using a full scale water model. The model was used to de- 
termine the most desirable geometry of the pouring nozzle and 
other features of the process. A finite element mathematical model 
was used to analyze the fluid flow in the nozzle and solidification 
on the wheel. Finally, a casting system was constructed and trials 
were made by casting low carbon killed steel on a moving sub- 
strate. 7 refs., 14 figs., 1 tab. 


24675 (GKSS—88/E/53) Intermetallic alloys: Deforma- 
tion, mechanical and fracture behaviour. Dogan, B. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Inst. fuer Werkstofforschung). 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1988. 35p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757395/JAW. 


The state of the art in intermetallic alloys development with 
particular emphasis on deformation, mechanical and fracture behav- 
iour is documented. This review paper is prepared to lay the 
ground stones for a future work on mechanical property character- 
ization and fracture behaviour of intermetallic alloys at GKSS. 


24676 (HMI-B—460) Arbeitsgruppe ‘Hochbeanspruchte 
metallische Werkstoffe’ (Strahlenschaeden in Festkoerpern). 
Progress report No. 3. 1985-1988. (Hahn-Meitner-Institut 
Berlin G.m.b.H. (Germany, F.R.). Bereich Kernchemie und 
Reaktor). Oct 1988. 166p. NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE88757399/JAW. 

The present report comprises work performed during the 
third quadrennial period since the R and D program ‘Radiation 
Damage in Solids’ was established at the Hahn-Meitner-Institut, 
Berlin. When the new activities on high temperature properties of 
superalloys became a significant part of the work the title of the 
program was changed in 1986 to ‘Highly Stressed Metallic Materi- 
als’. This report deals with the following main topics: (1) Micros- 
tructural evaluation under irradiation (4 papers); (2) Thermal and 
radiation-enhanced diffusion (6 papers); (3) Diffusion-controlled 
alloy decomposition (9 papers); (4) Phase stability under irradiation 
(9 papers); (5) Deformation and fracture of nickel base super alloys 
at high temperature (3 papers); (6) Defect reactions and kinetics (4 
papers); (7) Ion solid interactions (3 papers); (8) New experimental 
facilities (3 papers, e.g. neutron diffractometer). The papers are 
written in summary form. 


24677 (KFK—2440(ed.2)) Creep- and creep-rupture-be- 
havior of vanadium-base-alloys. Schirra, M. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung; Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt 
Schneller Brueter; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Kernfusion). Jan 1989. 
203p. (In German). NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE88757418/JAW. 


In connection with the development of vanadium-base-alloys 
as potential cladding-material for Fast Breeder fuel elements differ- 
ent melts of the following composition-groups were tested: 1) V-Ti- 
Nb (3-20% Ti, 0-20% Nb); 2) V-Zr-Cr, V-Zr-Nb (2-3% Zr, 2-15% 
Cr, 15% Nb); 3) V-Ti-Cr, V-Ti-Nb-Cr (0-5% Ti, 2-13% Cr, 5-10% 
Nb); 4) V-Ti-Mo, V-Al (5% Ti, 5% Mo, 0,2% Al); 5) V-Ti-Ge (3% 
Ti, 1-4% Ge); 6) V-Ti-Si, V-Ti-Nb-Si (3% Ti, 1-1,5% Si, 5-15% 
Nb); 7) Rein-Vanadium (O/sub 2/=220-800 ppm). The creep- and 
creep-rupture-behavior is summarized and described comparatively. 
In the temperature range 650-875/sup 0/C the long-time-strength 
behavior up to 43,000 hours and the creep constants have been de- 
termined. The outstanding influence of the titanium content, the 
strong matrix-hardening effect of the niobium and the interaction 
between titanium and the interstitial impurities have been estab- 
lished. It is also shown that the oxygen content plays a special role 
in improving greatly the creep and creep-rupture-behavior, both in 
pure vanadium and in alloys with titanium and silicon. The second 
edition (1989) of this report includes as appendix a short contribu- 
tion to vanadium-alloys as a potential fusion-reactor material. 
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24678 (KFK—4204) Atomic ordering, phase stability and 
superconductivity in bulk and filamentary A15 type com- 
pounds. Fluekiger, R. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Technische Physik; 
Geneva Univ. (Switzerland)). May 1987. 313p. NTIS (US 
Sales Only), PC Al4/MF AOl. Order Number 
DE88757419/JAW. 

The influence of atomic ordering effects and ordering kinet- 
ics on the superconducting and metallurgical properties of A15 
type compounds are critically discussed based on own and litera- 
ture data. First, the techniques for determining the order parameter 
are reviewed. The dependence of T/sub c/ vs. S in various A15 
type compounds as a function of the quenching temperature and of 
the high energy particle irradiation fluence is discussed. A model 
for the disordering mechanism in Al5 compounds is established, 
based on the new concept of the virtual lattice site. It is shown that 
the disordering mechanism is the same in both cases, high tempera- 
ture heat treatment and high energy particle irradiation. The very 
complete representation of ordering effects also contains the varia- 
tion of other properties, e.g. y, 9/sub D/, rho/sub o/ and B/sub 
c2/(0). Furthermore, it allows to draw empirical correlations be- 
tween atomic ordering and A15 phase stability. Finally, it is shown 
on selected examples that the optimization of the critical current 
density at high fields in Nb/sub 3/Sn wires by alloying is nothing 
else than a consequence of the occurrence of perfect atomic order- 
ing in binary Nb/sub 3/Sn. 


24679 (KFK—4206) Lattice site occupation of insoluble 
impurity atoms in aluminium after implantation and irradia- 
tion. Kloska, M.K. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Festkoerper- 
physik; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet 
fuer Physik). Mar 1987. 176p. (In German). NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88757420/ 
JAW. 


Several elements, whose atoms are oversized and insoluble in 
aluminium, were implanted in aluminium single crystals at different 
temperatures. The substitutional fraction and the lattice site location 
were determined using the ion-channeling technique. The substitu- 
tional fractions obtained by in situ analyses are strongly dependent 
on the implantation temperature. At implantation and analysis tem- 
peratures below the temperature of stage III the substitutional frac- 
tion is significant larger than at temperatures above. With increas- 
ing heat of solution the substitutional fraction decreases for all im- 
plantation temperatures. The nonsubstitutional component consists 
of impurity atom-vacancy complexes. These complexes are formed 
in the cooling phase of the cascade. At temperatures above the tem- 
perature of stage III additional free mobile vacancies were captured 
by the impurity atoms. The capture radius is correlated with the 
heat of solution and the size mismatch energy. The results consti- 
tute for the first time an experimental confirmation of molecular 
dynamics calculations of cascade evolution. (orig./BHO). 


24680 (LBL—26346) The structure, ordering, and chemis- 
try of molecular overlayers on Rh(111) and Rh(100) single 
crystal surfaces: A vibrational spectroscopic and LEED crys- 
tallographic study. Kao, C.T. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1988. Contract AC03-76SF00098. 262p. NTIS, 
PC Al12/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010392/JAW. 

In order to understand the mechanism of adsorbate-substrate 
and adsorbate-adsorbate interactions on catalytically important sur- 
faces, the surface structures and thermal chemistry of molecular 
overlayers on Rh(111) and Rh(100) single crystal surfaces have 
been studied under ultra-high vacuum conditions. For C-H and C-C 
bond activations the bonding and reactivity of unsaturated hydro- 
carbons, acetylene, ethylene, and benzene, chemisorbed on Rh(100) 
at 100-800 K were analyzed by using high-resolution electron 
energy loss spectroscopy (HREELS), low-energy electron diffrac- 
tion (LEED) and thermal desorption spectroscopy (TDS). For N-O 
bond activation, the surface ordering, structure and activity of the 
(2 {times} 2)-3NO and C(4 {times} 2)-CCHs + NO monolayers on 
Rh(i11) have been studied by dynamical LEED analysis and 
HREELS. Elucidation of adsorbate-adsorbate interactions was 
made possible by monitoring HREELS and work function changes 
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upon coadsorption on Rh(111) and Rh(100) surfaces. By coadsorb- 
ing antiparallel dipole adsorbates, such as CO + hydrocarbons or 
CO + alkali metals, a new ordered, intermixed structure, can be 
formed. 292 refs., 60 figs., 17 tabs. 


24681 (LBL—26652) Cryogenic mechanical properties of 
low density superplastically formable AI-Li alloys. Verzas- 
coni, S.L.; Morris, J.W. Jr. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1989. Contract AC03-76SFO0098. 18p. 
(CONF-8903109—2). NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010587/JAW. 

From 5. international aluminum-lithium conference; Wil- 
liamsburg, VA, USA (28 Mar 1989). 

The aerospace industry is considering the use of low density, 
superplastically formable (SPF) materials, such as AI-Li alloys in 
cryogenic tankage. SPF modifications of alloys 8090, 2090, and 
2090 + In were tested for strength and Kahn tear toughness. The 
results were compared to those of similar tests of 2219-T87, an 
alloy currently used in cryogenic tankage, and 2090-T81, a recently 
studied Al-Li alloy with exceptional cryogenic properties. With de- 
creasing temperature, all materials showed an increase in strength, 
while most materials showed an increase in elongation and decrease 
in Kahn toughness. The indium addition to 2090 increased alloy 
strength, but did not improve the strength-toughness combination. 
The fracture mode was predominantly intergranular along small, 
recrystallized grains, with some transgranular fracture, some ductile 
rupture, and some delamination on large, unrecrystallized grains. 17 
refs., 3 figs., 3 tabs. 


24682 (LBL—26727) Ab initio calculations of ordered in- 
termetallic phase equilibria. Sluiter, M.; De Fontaine, D.; 
Guo, X.Q.; Podloucky, R.; Freeman, A.J. (Lawrence Berke- 
ley Lab., CA (USA)). Dec 1988. Contract AC03- 
76SF00098. 15p. (CONF-881155—69). NTIS, PC A03/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89009974/ 
JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

General procedures for computing alloy phase equilibria 
from ab initio electronic structure calculations are reviewed and ap- 
plied to the Al-Li phase diagram. Free energies were calculated by 
the cluster variation method (CVM) in the tetrahedron approxima- 
tion for the fcc and bcc lattices and ordered superstructures. Input 
was provided by first principles FLAPW calculations. The comput- 
ed phase diagram for both stable and metastable structures agrees 
remarkably well with the experimental one. 35 refs., 6 figs., 3 tabs. 


24683 (N—89-15233) Oxidation of Ni-rich Ni-Al interme- 
tallics. Doychak, J.; Smialek, J.L.; Barrett, C.A. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Sep 1988. 17p. (NASA- 
TM—101455; E—4438; NAS—1.15:101455; CONF- 
8809190—). NTIS, PC A03/MF AOl1. 

From Workshop on the oxidation of high-temperature inter- 
metallics; Cleveland, OH, USA (20 Sep 1988). 

The oxidation of Ni-Al intermetallic alloys in the beta-NiAl 
phase field and in the two phase beta-NiAl/gamma’-NisAl phase 
field has been studied between 1000 and 1400 C. The stoichiometric 
beta-NiAl alloy doped with Zr was superior to other alloy compo- 
sitions under cyclic and isothermal oxidation. The isothermal 
growth rates did not increase monotonically as the alloy Al content 
was decreased. The characteristically ridged alpha-AlOs scale mor- 
phology, consisting of cells of thin, textured oxide with thick 
growth ridges at cell boundaries, forms on oxidized beta-NiAl 
alloys. The correlation of scale features with isothermal growth 
rates indicates a predominant grain boundary diffusion growth 
mechanism. The 1200 C cyclic oxidation resistance decreases near 
the lower end of the beta-NiAl phase field. 


24684 (N—89-15990) Fiber reinforced superalloys for 
rocket engines. Petrasek, D.W.; Stephens, J.R. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Oct 1988. 21p. (NASA- 
TM—100880; E—4114; NAS—1.15:100880; CONF- 
8810192—). NTIS, PC A03/MF AO1. 
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From 72. specialists meeting on application of advanced ma- 
terials for turbomachinery and rocket propulsion; Bath, UK (3 Oct 
1988). 

High-pressure turbopumps for advanced reusable liquid-pro- 
pellant rocket engines such as that for the Space Shuttle Main 
Engine (SSME) require turbine blade materials that operate under 
extreme conditions of temperature, hydrogen environment, high- 
cycle fatigue loading, thermal fatigue and thermal shock. Such re- 
quirements tax the capabilities of current blade materials. Based on 
projections of properties for tungsten fiber reinforced superalloy 
(FRS) composites, it was concluded that FRS turbine blades offer 
the potential of a several-fold increase in life and over a 200C in- 
crease in temperature capability over current SSME blade material. 
FRS composites were evaluated with respect to mechanical proper- 
ty requirements for SSME blade applications. Compared to the cur- 
rent blade material, the thermal shock resistance of FRS materials 
is excellent, two to nine times better, and their thermal fatigue re- 
sistance is equal to or higher than the current blade material. FRS 
materials had excellent low and high-cycle fatigue strengths, and 
thermal shock-induced surface microcracks had no influence on 
their fatigue strength. The material also exhibited negligible embrit- 
tlement when exposed to a hydrogen environment. 


24685 (N—89-16003) Determination of the relative resist- 
ance to ignition of selected turbopump materials in high-pres- 
sure, high-temperature, oxygen environments, volume 1. Inter- 
im report. Stoltzfus, J.M.; Benz, F.J. (National Aeronautics 
and Space Administration, Houston, TX (USA). Lyndon B. 
Johnson Space Center). Jul 1986. 75p. (NASA-CR—179505- 
VOL-1; NAS—1.26:179505-VOL-1; TR—324-001-VOL-1). 
NTIS, PC A04/MF AOI. 

Advances in the design of the liquid oxygen, liquid hydro- 
gen engines for the Space Transportation System call for the use of 
warm, high-pressure oxygen as the driving gas in the liquid oxygen 
turbopump. The NASA Lewis Research Center requested the 
NASA White Sands Test Facility (WSTF) to design a test program 
to determine the relative resistance to ignition of nine selected tur- 
bopump materials: Hastelloy X, Inconel 600, Invar 36, Monel K- 
500, nickel 200, silicon carbide, stainless steel 316, and zirconium 
copper. The materials were subjected to particle impact and to fric- 
tional heating in high-pressure oxygen. 


24686 (N—89-16004) Determination of the relative resist- 
ance to ignition of selected turbopump materials in high-pres- 
sure, high-temperature, oxygen environments, volume 2. Inter- 
im report. Stoltzfus, J.M.; Benz, F.J. (National Aeronautics 
and Space Administration, Houston, TX (USA). Lyndon B. 
Johnson Space Center). Jul 1986. 226p. (NASA-CR— 
179505-VOL-2; NAS—1.26:179505-VOL-2; TR—324-001- 
VOL-2). NTIS, PC A10/MF AOl1. 

Data from the particle impact tests are presented. Results are 
provided for the frictional heating tests of pairs of like materials. 
The materials tested include: Hastelloy X, Inconel 600, Invar 36, 
Monel K-500, Monel 400, nickel 200, silicon carbide, stainless steel 
316, and zironium copper. 


24687 (N—89-16005) Determination of the relative resist- 
ance to ignition of selected turbopump materials in high-pres- 
sure, high-temperature, oxygen environments, volume 3. Inter- 
im report. Stoltzfus, J.M.; Benz, F.J. (National Aeronautics 
and Space Administration, Houston, TX (USA). Lyndon B. 
Johnson Space Center). Jul 1986. 150p. (NASA-CR— 
179505-VOL-3; NAS—1.26:179505-VOL-3; ‘TR—324-001- 
VOL-3). NTIS, PC A07/MF AOl. 

Data is presented from frictional heating tests on pairs of dif- 
ferent materials. Materials tested include: Hastelloy X, Inconel 600, 
Invar 36, Monel K-500, Monel 400, nickel 200, silicon carbide, 
stainless steels 316, and zirconium copper. In tests where pairs of 
different materials were rubbed together, the material rated less re- 
sistant to ignition in previous tests appeared to control the resist- 
ance to ignition of the pair. 
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24688 (N—89-16006) Determination of the relative resist- 
ance to ignition of selected turbopump materials in high-pres- 
sure, high-temperature, oxygen environments, volume 4. Inter- 
im report. Stoltzfus, J.M.; Benz, F.J. (National Aeronautics 
and Space Administration, Houston, TX (USA). Lyndon B. 
Johnson Space Center). Jul 1986. 186p. (NASA-CR— 
179505-VOL-4; NAS—1.26:179505-VOL-4; TR—324-001- 
VOL-4). NTIS, PC A09/MF AO1. 

Results from frictional heating tests to determine the effects 
of oxygen pressure on the Pv production required for igntion are 
presented. Materials tested include: Monel K-500 and 1015 carbon 
steels at pressures varied from 100 to 3000 PSIG). 


24689 (ORNL/TM—11029) High-temperature corrosion 
of metallic alloys in an oxidizing atmosphere containing 
NaCl. Federer, J.I. (Oak Ridge National Lab., TN (USA)). 
Feb 1989. Contract AC05-840R21400. 35p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010309/JAW. 

A particular heat-exchanger application involved metallic 
alloys exposed to flue gases of an aluminum remelt furnace. Be- 
cause the flue gases might contain NaCl and other halides, the cor- 
rosion behavior of the alloys was to be investigated. Planned direct 
exposure of candidate alloys to the flue gases, however, was not 
conducted because of premature termination of the project. Com- 
plementary laboratory testing was conducted on seven commercial- 
ly available alloys and two nickel aluminides. These materials were 
exposed to an oxidizing atmosphere containing 0.06 wt % NaCl for 
1100 h at 1000{degree}C. Most of the alloy exhibited grain-bounda- 
ry attack, which resulted in complete oxidation of enveloped 
grains. The alloys Incoloy MA-956, Incoloy 800, Inconel 625, In- 
conel 601, Hastelloy X, Haynes 188, and nickel aluminide IC-50 
were substantially more corroded than Alloy 214 and nickel alu- 
minide IC-221. The latter two alloys, therefore, would probably be 
superior to the others in application involving flue gases containing 
NaCl. Strength fabricability, and weldability, which are briefly dis- 
cussed, would also affect selection of materials. 8 refs., 12 figs., 5 
tabs. 


24690 (PB—89-857437/XAB) Zinc and zinc alloys as 
protective coatings. January 1970-March 1989 (Citations 
from the COMPENDEX data base). Report for January 
1970-March 1989. (National Technical Information Service, 
— VA (USA)). Mar 1989. 88p. NTIS PC NO1/MF 


This bibliography contains citations concerning the corro- 
sion protection of materials by means of zinc and zinc coatings, ex- 
clusive of electroplating and electrodeposition. Zinc rich paints and 
metallization are discussed, as well as polymeric coatings based on 
zinc. Major applications include structural steel work, oil and gas 
pipes, pipe joints, and offshore structures. Conversion coatings and 
conversion coating processes are excluded and examined in a sepa- 
rate bibliography. (Contains 178 citations fully indexed and includ- 
ing a title list.) 


24691 (PB—89-857619/XAB) Zinc and zinc alloys as 
protective coatings. January 1975-March 1989 (Citations 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for January 
1975-March 1989. (National Technical Information Service, 
oe VA (USA)). Mar 1989. 47p. NTIS PC NO1/MF 


This bibliography contains citations concerning the corro- 
sion protection of materials by means of zinc and zinc coatings, ex- 
clusive of electroplating and electrodeposition. Zinc rich paints and 
metallization are discussed, as well as polymeric coatings based on 
zinc. Major applications include structural steel work, oil and gas 
pipes, pipe joints, and offshore structures. Conversion coatings and 
conversion coating processes involving zinc are also included. 
(Contains 71 citations fully indexed and including a title list.) 


24692 (RFP—4312) The structure of beryllium films. 
Adams, R.O.; Nordin, C.W. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 1989. Contract 
AC04-76DP03533. 17p. (CONF-890468—7). NTIS, PC A03 
- OSTI. Order Number DE89010429/JAW. 
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From 16. international conference on metallurgical coatings 
and equipment exhibit; San Diego, CA, USA (17 Apr 1989). 

A difference in structure of beryllium films has been found 
to depend on the impurity content of the vapor source used for 
deposition by electron beam evaporation. Preliminary results indi- 
cated that iron and/or aluminum cause the effect. As the content of 
these two elements decrease, the size of the columnar grains in- 
creases and the number of large cones produced in the film in- 
creases. 7 figs., 2 tabs. 


24693 (SAND—88-3025C) The effect of heat sinks in 
GTA _ microwelding. Knorovsky, G.A.; Burchett, S.N. 
(Sandia National Labs., Albuquerque, NM (USA)). 1989. 
Contract AC04-76DP00789. 6p. (CONF-8905118—2). 
NTIS, PC A02/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89010330/JAW. 

From 2. international conference on trends on welding re- 
search; Gatlinburg, TN, USA (15 May 1989). 

When miniature devices containing glass-to-metal seals are 
closure welded it is accepted practice to incorporate thermal heat 
sinks into the fixturing. This is intended to assure that the heat from 
gas tungsten arc (GTA) welding will not cause thermal stress-in- 
duced cracking of the seals and loss of hermeticity. The design of 
these heat sinks has never been systematically studied; instead only 
"engineering horse sense” has been applied. This practice has been 
successful in the past; however, the component being GTA welded 
have become smaller and more complex (i.e., more pins) and glass 
cracking problems are being encountered. The technology of pro- 
ducing glass seal-containing lids (called headers”) has benefited 
from finite element analyses in deciding how to optimally dimen- 
sion pin-to-glass seal diameter ratios and glass-to-metal thickness 
ratios in order to minimize thermal stresses locked in during manu- 
facture. It appeared likely that an analysts of the stresses generated 
by welding would also be beneficial. Recently, computer speed and 
code capabilities have increased to the point where finite element 
analysis of a close simulation of real hardware can be made, includ- 
ing the effect of external heat sinks. The work reported here in- 
volves an analysis (with some supporting experimental data) of a 
miniature thermal battery which encountered glass cracking prob- 
lems. In the course of the analysis various heat sink practices were 
examined. Among other findings, through-thickness thermal gradi- 
ents in a header with a heat sink were found to equal in-plane ther- 
mal gradients in a header without any heat sinking at the glass seal 
positions. Also noted were significant variations due to relatively 
minor changes in the weld preparation geometry. A summary of 
good practice for heat sinking will be presented. 4 refs., 6 figs., 2 
tabs. 


24694 (SAND—89-0352C) Weldability and weld doping 
of commercial purity molybdenum. Robino, C.V. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 24p. (CONF-8809322—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009535/JAW. 

From TMS fall meeting; Chicago, IL, USA (25 Sep 1988). 

The GTA weldability and fracture behavior of low and high 
carbon arc cast and powder metallurgy molybdenum has been ex- 
amined. Defect-free welds were produced in the arc cast grades. 
For the PM grade, however, severe centerline cracking and large 
scale porosity were encountered. The center-line cracking and pore 
formation were found to result from the dissolution of oxygen-bear- 
ing inclusions present in the starting material. Moreover, titanium 
or hafnium additions, incorporated into the weld by RF sputter 
coating the joints prior to welding, had several beneficial effects. 
These were reductions in the centerline cracking and pore forma- 
tion in the PM welds, hardening of the weld fusion zone, and a re- 
duction in the tendency for intergranular failure in the fusion zone 
for all base materials. The mechanisms by which dopant additions 
improve the welding and fracture behavior is also discussed. 22 
refs., 16 figs., 2 tabs. 
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24695 (TV—1989) Characterization of precipitates in the 
weld HAZ for a range of offshore steels. Weatherly. G.C.; 


Yin. Z.M.; Wolosiuk, M. (Toronto Univ., Ontario 
(Canada)). [1989]. 45p. (MICROLOG—88-05973). Universi- 
ty of Toronto. York University Joint Program in Transpor- 
tation, Osgoode Hall, Room 430, 4700 Keele Street, Downs- 
view, ON, Canada M3J 1P3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A detailed study was made of the dissolution, precipitation 
and compositional changes associated with microalloying elements 
(Nb, V, Ti) in a series of HSLA steels. Both welds and Gleeble 
simulated samples were studied and compared at two heat inputs, 3 
and 6 kJ/mm, for 4 steels, BS4360 and LT60, which are Nb and 
Nb-V grades, and 350 WT CAB and 350 WT STRAND, which are 
Nb-V-Ti containing steels. The behaviour of the Nb and Nb-V 
grades was dictated by the dissolution behaviour of the coarse Nb- 
rich particles found in the base plate of both steels. The Gleeble 
samples of the BS4360 steel showed nearly complete dissolution of 
the particles. The LT60 steel contained a coarser size distribution 
of Nb carbo-nitrides, and this resulted in a greater fraction of parti- 
cles surviving the weld cycles in LT60 than BS4360. Reprecipita-. 
tion effects were observed in the LT60 welds at the higher input 
but not in the Gleeble simulated samples. The Ti-Nb bearing steels 
showed more complex behaviour than the Nb, V-containing steels 
because the particle composition was dependent on the history of 
the steel and the particular thermal cycle. Mean Ti/Nb content of 
the particles increased after Gleeble thermal cycling and as the 
fusion line was approached, attributed to the Nb caps loss and for- 
mation of Ti-rich skins. In the Gleeble samples all the fine spheroi- 
dal particles dissolved after the thermal cycles, but reprecipitation 
effects were observed in the welds. The transformation products 
produced on cooling the Gleeble samples were studied by electron 
microscopy techniques. The formation of ferrite or bainite struc- 
tures and the appearance of MA or carbides in the inter-ferrite re- 
gions was shown to be related to the C content and cooling rate of 
the weld. The MA phase was favoured at low C levels and faster 
cooling rates for a given steel. 9 refs., 29 figs., 3 tabs. 


24696 (UCRL—99853) Atomic imaging of Au/Ni multi- 
layers. Wall, M.A.; Jankowski, A.F. (Lawrence Livermore 
National Lab., CA (USA)). Mar 1989. Contract W-7405- 
ENG-48. 19p. (CONF-890468—4). NTIS, PC A03 - OSTI. 
Order Number DE89009903/JAW. 

From 16. international conference on metallurgical coatings 
and ——— exhibit; San Diego, CA, USA (17 Apr 1989). 

e role of interfaces in materials often plays a decisive part 
in determining physical properties. The order/disorder state of the 
interfacial structure, induced during the composition modulated 
synthesis, becomes increasingly property significant as the multilay- 
er period decreases, i.e., the proportional number of interfaces in- 
creases. The presence or lack of interlayer coherency is dependent 
on the atomic misfit between host lattices compounded with short- 
long range interactions, as well as the deposition dependent growth 
morphology. The use of high resolution electron microscopy 
(HREM) to atomically image the structure of Au/Ni multilayers 
will provide unique insight into the interfacial role in the "supermo- 
dulus” effect---a several fold increase in the biaxial modulus above 
homogeneous solution values which takes place over a narrow 
layer thickness range. This critical range of multilayer periods, be- 
tween 1 and 3 nm, corresponds to a high interface volume fraction. 
A strain-wave description of atomic displacements coincident with 
the multilayer period appears appropriate to explain the highly dis- 
torted, "single phase” structure observed on an atomic scale. 12 
refs., 8 figs., 1 tab. 


24697 (UCRL—100606) Electronic theory of phase sta- 
bility in substitutional alloys: A comparison between the Con- 
nolly-Williams scheme and the generalized perturbation 
method. Sluiter, M.; Turchi, P. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jun 1987. Contract W-7405-ENG- 
48. 9p. (CONF-8706103—12). NTIS, PC A02/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89009907/JAW. 

From NATO advanced study institute on alloy phase stabili- 
ty; Crete, Greece (14 Jun 1987). 

A detailed analysis of the tendencies toward ordering and 
phase separation and more generally the stability properties at T 
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{ne} 0 K in substitutional alloys is carried out using the prescrip- 
tion proposed by Connolly and Williams and the Generalized Per- 
turbation Method. This enables a discussion of the viability and the 
basic assumptions of both approaches. The effective cluster interac- 
tions which enter such a study are derived from a simple but realis- 
tic tight binding model. 14 refs., 3 figs., 1 tab. 


24698 Subnanometer multilayers for x-ray mirrors: 
Amorphous crystals, Jankowski, A.F.; Makowiecki, D.M.; 
Wall, M.A.; McKernan, M.A. (Lawrence Livermore Na- 
tional Laboratory, Chemistry and Materials Science, Liver- 
more, California 94550). Journal of Applied Physics; 65: No. 
11, 4450-4451(1 Jun 1989). 

The use of “natural” crystals as Bragg diffractors has been 
supplemented by the advent of artificial composition-modulated 
structures, that is, multilayers. The extension of optical systems 
using soft x rays to hard x rays is now supplemented by the synthe- 
sis of subnanometer repeat period multilayers. These structures con- 
sist of layering amorphous planes, each an atomic spacing thick, 
and may therefore be thought of as “amorphous crystals.” 


24699 High coercivity in rapidly quenched Sm(Fe, T):2- 
type magnets. Singleton, E.W.; Strzeszewski, J.; Hadjipan- 
ayis, G.C. (Department of Physics, Kansas State University, 
Manhattan, Kansas 66506). Applied Physics Letters; 54: No. 
19, 1934-1936(8 May 1989). 

The magnetic and structural properties of melt-spun 
Sm(FeT):2 alloys where T = Ti, V,Al,Cu,Ga,Si and with some con- 
taining small amounts of B and C have been studied. The samples 
are magnetically soft in the as-quenched state. High coercive fields 
are developed upon heating the samples at temperatures ranging 
from 750 to 1050 °C. The tetragonal ThMnie-type structure was 
found in all the alloys after annealing. The highest coercivities have 
been obtained on a Sm/sub 10/Fe/sub 80/Ti/sub 7.5/B/sub 2.5/ 
sample with H/sub c/ =7.7 kOe. These coercivities are much 
higher than those obtained previously and make these alloys good 
candidates for permanent magnet development. 






24700 Spatial instabilities and dislocation-loop ordering 
in irradiated materials. Walgraef, D.; Ghoniem, N.M. (Me- 
chanical, Aerospace, and Nuclear Engineering Department, 
University of California, Los Angeles, Los Angeles, Califor- 
nia 90024). Physical Review [Section] B: Condensed Matter; 
39: No. 13, 8867-8872(1 May 1989). 

The formation of inhomogeneous distributions of vacancy 
loops in irradiated materials is discussed in the framework of a dy- 
namical model based on the rate theory of radiation damage. Dislo- 
cation structures are associated with dynamical instabilities due to 
the competition between defect motion and interactions. The de- 
pendence of the critical wavelength of the microstructures on mate- 
rial variables, such as the displacement-damage rate, network-dislo- 
cation density, or temperature, is obtained. The postbifurcation 
analysis is performed in the weakly nonlinear regime, where the se- 
lection and stability properties of three-dimensional structures are 
investigated. 


24701 Magneto-optic rotation and ellipticity of ultrathin 
ferromagnetic films. Moog, E.R.; Zak, J.; Huberman, M.L.; 
Bader, S.D. (Materials Science Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] B: Condensed Matter; 39: No. 13, 9496-9499(1 May 
1989). 

Magneto-optic rotation phi’ and ellipticity phi” values are re- 
ported as a function of thickness for 0--400 A of bcc Fe(100) epitax- 
ially deposited on Au(100) for both s- and p-polarized He-Ne laser 
light. The values are derived from a formula that connects phi’ and 
phi” with our recently reported longitudinal Kerr-effect measure- 
ments of phi/sub m/ = (phi’? + phi’’*)/sup 1/2/ and the parameters 
of two optical compensators that are used to convert ellipticity to 
rotation. The measurements were made in situ through an ultra- 
high-vacuum window; our approach eliminates the effect of the 
window birefringence. The dominant contribution to phi/sub m/ 
reverses from being phi” in the ultrathin limit to being phi’ in the 
thick-film limit. Also, in the 0--30 A range, the rotation remains 
near zero while the ellipticity increases linearly. 





36 MATERIALS 
3601 Metals And Alloys 


24702 Photoemission and glancing-angle extended x-ray 
absorption fine-structure studies of vacuum-deposited Al/Cu 
bilayers. Di Marzio, D.; Chen, H.; Ruckman, M.W.; Heald, 
S.M. (Department of Applied Science, Materials Science 
Division, Brookhaven National Laboratory, Upton, New 
York 11973). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 1549-1553(May 
1989). 

The effects of oxygen exposure and substrate temperature on 
the structure and chemical composition of vacuum-deposited Al/Cu 
and Al/O2/Cu bilayers are studied using photoemission and glanc- 
ing-angle extended x-ray absorption fine-structure (EXAFS) meas- 
urements. Use of these complementary techniques permits detailed 
atomic-level characterization of thin-film structure and chemical 
composition during thin-film deposition in vacuum or thin-film 
modification by heat treatment in air. In absence of oxygen con- 
tamination, photoemission indicates significant interfacial reaction at 
room temperature at the Al/Cu interface. Glancing-angle EXAFS 
shows that an Al-rich Cu--Al alloy forms at the interface at room 
temperature. Heat treatment promotes alloy formation and CuAl: 
forms at temperatures from 120 to 150 °C. For interfaces formed 
after substrate oxygen exposure significant alloying is still observed 
and Al reduces the Cu--O substrate leading to the formation of Cu-- 
Al and AlkO;s compounds at room temperature. Annealing the 
oxygen exposed interface leads to the formation of a CuAl phase 
but at higher temperatures than was observed for samples produced 
in ultrahigh vacuum. 


24703 Study of Pd--Ta on Si(100) using Auger electron 
spectroscopy, Rutherford backscattering spectrometry, and 
variable energy positron annihilation. van der Kolk, G.J.; 
Kuiper, A.E.T.; Duchateau, J.P.W.B.; Willemsen, M.; Niel- 
sen, B.; Lynn, K.G. (Philips Research Laboratories, 5600 
JA Eindhoven, the Netherlands). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
1601-1607(May 1989). 

The applicability of Pd/sub x/Ta/sub 1-//sub x/ as a diffu- 
sion barrier on Si has been investigated. For this purpose Pd/sub x/ 
Ta/sub 1-//sub x/ films of 200-nm thickness (x ranges from 0 to 1) 
were deposited on Si(106), and the reaction between overlayer and 
substrate was studied as a function of temperature. Interaction was 
found to occur at temperatures increasing with the Ta content. The 
as-deposited Pd/sub x/Ta/sub 1-//sub x/ films with 0.2=x30.6 
were found to be amorphous. The amorphous phase had a higher 
reaction temperature than the crystalline one, causing a discontinu- 
ous step in the reaction temperature. Rutherford backscattering 
spectrometry spectra revealed that for the Pd-rich compositions, 
first a stoichiometric Pd2Si layer formed underneath a pure Ta 
layer. At higher temperatures TaSie formed at the surface. For Ta- 
rich compositions Pd2Si formed first as well; however, the reaction 
temperature was so high that Pd2Si grains formed in a Si matrix. 
The defect density of the Ta layer, which remained after outdiffu- 
sion of Pd, was investigated using variable energy positron annihila- 
tion. The defect concentration is very high, as deduced from the 
trapped positron fraction. A model is presented that describes the 
composition dependence of the reaction temperature. 


24704 Surface studies of amorphous W7;Sie; oxidation. 
Christensen, T.M. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1689- 
1693(May 1989). 

The surface composition and oxide growth kinetics of amor- 
phous W7sSiezs sputter-deposited thin films were examined using x- 
ray photoelectron spectroscopy (XPS), ellipsometry, and thermo- 
gravimetric analysis (TGA). These films have been proposed as me- 
tallization layers on compound semiconductors for high-tempera- 
ture applications. The 1-um-thick films were oxidized in air at tem- 
peratures of 30 to 600 °C for times of 10 min to 30 h. Angle re- 
solved XPS measurements indicated that the surface region consist- 
ed of a thin layer ({similar—to}16 A) of primarily SiO. above a 
layer of mainly WOs for oxidation temperatures up to 425 °C. At 
oxidation temperatures between 150 and 425 °C the WOs signal 
from the surface region was enhanced. In this range the SiOz layer 
was thinner resulting in a larger detected signal from the underly- 
ing WOs layer. For oxidation temperatures above 450 °C, the two 
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oxides appeared to coexist although the surface region was en- 
hanced in SiO2. Ellipsometry and TGA measurements did not indi- 
cate a change in oxide growth kinetics in the temperature range 
150--550 °C. The kinetics were parabolic and displayed an Arrhen- 
ius-type temperature dependence with rates similar to W oxidation. 


24705 Analysis of ion-bombarded and _ laser-irradiated 
surfaces of ZnS and Zn via two-photon high-resolution laser- 
induced fluorescence spectroscopy. Arlinghaus, H.F,; 
Calaway, W.F.; Young, C.E.; Pellin, M.J.; Gruen, D.M.; 
Chase, L.L. (Argonne National Laboratory, Argonne, Illi- 
nois 60439). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 1766-1771(May 
1989). 

Doppler-shifted two-photon laser-induced fluorescence spec- 
troscopy (LFS) has been used to measure the velocity distributions 
of Zn atoms ejected by Ar* ion bombardment from both a Zn sur- 
face and a ZnS single crystal. Doppler-shifted spectroscopy in com- 
bination with time of flight(TOF), has also been employed to inves- 
tigate Zn atoms ejected from a ZnS single crystal under irradiation 
by 308-nm photons (XeCl excimer laser). The absolute Zn sputter- 
ing yields from ion-bombarded and laser-irradiated ZnS samples 
were determined by comparison with LFS measurements of Zn 
atoms sputtered from pure Zn targets by Ar* ions since the abso- 
lute sputtering yield is known. For the Zn target the velocity distri- 
butions of the ion-induced sputtered Zn atoms were in good agree- 
ment with the Sigmund--Thompson distribution based on the 
known binding energy of 1.35 eV. On the other hand, the velocity 
distribution of Zn atoms ion sputtered from ZnS showed some de- 
viation from the Sigmund--Thompson distribution and had a lower 
binding energy, {similar—to}0.9 eV. The velocity distributions of 
the laser-ablated Zn atoms from ZnS were Maxwell--Boltzmann in 
nature with characteristic temperatures increasing from 2000 to 
9000 K at fluences of 20 and 80 mJ/cm?, respectively. The absolute 
sputtering yield (Y) of Zn sputtered from ZnS was found to be 
Y=8 atoms/ion for ion sputtering and Y=10~* atoms/photon at a 
laser fluence of 30 mJ/cm? for laser ablation. High-resolution 
Doppler-shift techniques have been combined with TOF tech- 
niques. This promising combination permits unambiguous detection 
of prompt and delayed emission of ablated atoms, as well as the ob- 
servation of possible molecular or cluster fragmentation. 


24706 First interlayer spacing of Ta(100) determined by 
photoelectron diffraction. Bartynski, R.A.; Heskett, D.; Gar- 
rison, K.; Watson, G.; Zehner, D.M.; Mei, W.N.; Tong, 
S.Y.; Pan, X. (Department of Physics and Astronomy, Rut- 
gers University, Piscataway, New Jersey 08855-0849). Jour- 
nal of Vacuum Science and Technology, A: Vacuum, Surfaces, 
and Films; 7: No. 3, 1931-1936(May 1989). 

A photoelectron diffraction study of Ta(100), employing the 
surface shifted 4 f core levels, has been performed to determine its 
first interplanar spacing. Photoemission intensities of the bulk and 
surface shifted 4 f core levels were measured as a function of 
photon energy at normal emission and near the <111> symmetry 
direction of the crystal. The binding energy of 21.7 eV (23.6 eV) 
for the bulk 4 f 7/2 (5/2) core level, and the large surface core 
level shift of 0.75 eV, result in well-resolved peaks in the photo- 
emission spectra with areas that are easily measured independently. 
We find that the ratio of the surface to bulk core level intensities at 
normal emission exhibits large oscillations as a function of photon 
energy due to diffraction effects. Intensity modulation is also seen 
in the off-normal intensities, but the magnitude is much smaller. We 
have performed a multiple-scattering photoemission calculation for 
several first interlayer spacings ranging from the bulk value to a 
15% contraction. The best agreement with experiment was ob- 
tained for a 10% +- 3% contraction of the first interlayer spacing, 
which is consistent with an earlier low-energy electron diffraction 
study. 


24707 Interaction of Cu overlayers with W(001) studied 
by low-energy alkali ion scattering. Overbury, S.H.; Mullins, 
D.R. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Journal of Vacuum Science and Technology, A: 


Vacuum, Surfaces, and Films; 7: No. 3, 1942-1948(May 
1989). 
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Low-energy alkali ion scattering, Auger electron spectrosco- 
py, and low-energy electron diffraction have been used to study the 
structure of ultrathin Cu overlayers on W(100). Incident polar and 
azimuthal angular scans of the Cu and W single-scattering intensity 
have been obtained as a function of Cu coverage and annealing 
temperature, and are used ‘> evaluate various models for the sur- 
face structure. Dosing submonolayer amounts of Cu near room 
temperature results in two-dimensional islands of Cu bonded in 
fourfold hollows and some dispersed Cu atoms. Annealing at 1000 
K causes irreversible displacement of first-layer W atoms and Cu 
incorporation, as indicated by a pronounced shift in the Li*/W 
low-angle shadowing edge, and the changes in the shape of the 
Li*/Cu edge. This result is interesting in view of the immiscibility 
of Cu and W. Analysis of contour plots of the Li*/Cu single scat- 
tering support a growth of up to two pseudomorphic layers of Cu 
on W(001); although there is Cu and W mixing at the interface. 


24708 Metal cluster formation on GaAs(110): A tempera- 
ture dependence study. Cao, R.; Miyano, K.; Lindau, L,; 
Spicer, W.E. (Stanford Electronic Laboratories, Stanford 
University, Stanford, California 94305). Journal of Vacuum 
Science and Technology, A: Vacuum, Surfaces, and Films; 7: 
No. 3, 1975-1982(May 1989). 

The temperature effects on the cluster formation of column 
III and noble metals on GaAs(110) surfaces have been studied using 
surface sensitive photoelectron spectroscopy. At room temperature, 
these metal atoms tend to form three-dimensional islands, whereas 
at 80 K low temperature, a Stranski--Krastanov growth mode ap- 
pears because of slow surface mobility. A simple model is estab- 
lished to estimate the cluster size and cluster distribution density. 
The electronic structures of the metal clusters have been simulta- 
neously studied and correlated with the cluster size. This study 
shows the evolution from isolated atoms to bulk materials. The cri- 
teria of the establishment of the overlayer metallicity are discussed. 


24709 Growth and electronic structure of Nb and Ta 
films on Pd and their interaction with CO. Jiang, L.Q.; 


Ruckman, M.W.; Strongin, M. (Physics Department, Brook- 
haven National Laboratory, Upton, New York 11973-6000 
and Queens College of the City University of New York, 
Flushing, New York 11367-0904). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 7: No. 
3, 2016-2019(May 1989). 

The growth of Nb and Ta films on Pd(111) and their modifi- 
cation of CO chemisorption are studied using ultraviolet photoelec- 
tron spectroscopy (UPS), low-energy electron diffraction, and low- 
energy ion scattering (LEIS). At 300 K, LEIS shows significant 
amounts of Pd in the top layer even after more than a monolayer of 
Nb or Ta is deposited. This is in contrast to Pd on Nb or Ta(110) 
where a Pd monolayer completely covers the substrate. UPS shows 
that the surface electronic structure at monolayer Nb or Ta cover- 
age resembles that of a Pd monolayer on Nb or Ta(110) and is 
characterized by strong Pd 4d emission 1--4 eV below E/sub f/ and 
a low density of states at E/sub f/. Molecular CO adsorption is ob- 
served at submonolayer coverage; there is little CO adsorption at 
monolayer coverage and dissociative CO adsorption starts at great- 
er than monolayer coverage. It is concluded that the deposited Nb 
or Ta monolayers intermix with the Pd(111) substrate and it is also 
shown that this behavior can be understood by examining the ener- 
getics of the system. 


24710 (1 x 1) rippled relaxation of (100) transition-metal 

carbide surfaces. Gruzalski, G.R.; Zehner, D.M.; Noonan, 

J.R.; Davis, H.L.; DiDio, R.A.; Mueller, K. (Solid State Di- 

vision, Oak Ridge National Laboratory, Oak Ridge, Tennes- 

see 37831-6030). Journal of Vacuum Science and Technology, 

. Vacuum, Surfaces, and Films; 7: No. 3, 2054-2059(May 
89). 

An investigation of (100) surfaces of TaC and HfC was per- 
formed using low-energy electron diffraction (LEED) and angle-re- 
solved ultraviolet photoemission spectroscopy with synchrotron ra- 
diation. Detailed LEED I--V analyses show that, on both surfaces, 
carbon atoms displace outward and metal atoms inward, giving rise 
to (1 x 1) rippled relaxations, with the magnitude of the ripple 
being larger on TaC(100). Photoemission spectra of metal 4f levels 
from these surfaces show no obvious surface core-level shifts. Using 
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x-ray photoemission spectroscopy (XPS) and Auger electron spec- 
troscopy (AES), changes in (bulk) core-level binding energies, va- 
lence-band structures, and local carbon environments were deter- 
mined for TaC/sub x/ (0.5<x<1.0) and HfC/sub x/ (0.6<x<1.0). 
From these bulk studies, it was inferred that, as x decreases, added 
negative charge accumulates in the vicinity of metal atoms while 
some charge transfers away from remaining carbon atoms. Insight 
obtained from the XPS and AES investigations is used in this paper 
to discuss the charge distribution at the (100) surfaces of TaC and 
HfC. It is concluded that carbon atoms in the outermost layer 
move outward to allow their compressed s,p electrons to expand to 
a state of lower kinetic energy, and metal atoms move inward be- 
cause of added charge accumulating in their vicinity. We propose 
that the larger ripple on TaC(100) results form a larger accumula- 
tion of charge near the metal atoms on that surface. 


24711 Surface electronic behavior of actinide metals. 
Hao, Y.G.; Fernando, G.W.; Cooper, B.R. (Department of 
Physics, West Virginia University, Morgantown, West Vir- 
ginia 26506). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 2065-2069(May 
1989). 

The self-consistent film linearized muffin-tin orbital method 
has been used to calculate the surface electronic structure of pluto- 
nium. This has been done using a (111)-oriented five-layer slab ge- 
ometry. We believe this is the first self-consistent all-electron sur- 
face electronic structure calculation for an actinide system. We use 
the full potential in the interstitial and vacuum, while the non- 
muffin-tin (NMT) potential in the spheres is approximated by the 
extended interstitial NMT potential. The interest and difficulty of 
dealing with actinide electronic structure is associated with the 
large number of electrons in the atom, the importance of relativistic 
effects, and especially the behavior of the 5f electrons which typi- 
cally are intermediate between itinerant and localized. The calculat- 
ed work function of plutonium is strongly affected by the treatment 
of the 6p electrons, and with spin--orbit coupling effects included is 
4.3 eV with 6p electrons treated as core, in good agreement with 
experimental values of 3.4 to 4.3 eV for uranium. A much higher 
calculated value of 8.4 eV, if the 6p electrons are treated as valence 
electrons, shows that the 6p electrons are largely localized. The 
narrow bandwidth of the 5f electrons and the position relative to s 
and d bands relate to the intermediate delocalization of the 5f elec- 
trons and the existence of hybridization with the s and d electrons. 


24712 Surface-stoichiometry dependence of As: desorp- 
tion and As, “reflection” from GaAs(001). Tsao, J.Y.; Bren- 
nan, T.M.; Klem, J.F.; Hammons, B.E. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2138-2142(May 1989). 

Using real-time reflection mass spectrometry, we have meas- 
ured the temperature dependence of As: desorption and As, “re- 
flection” from a GaAs(001) surface. The measurements agree well 
with the second-order flux-balance equation expected to govern 
surface stoichiometry, and determine its rate constant. Using that 
rate constant, the equation associates physically reasonable surface 
stoichiometries with the various well-known GaAs(001) surface re- 
constructions, and is strikingly consistent with measurements of the 
times for surface reconstruction changes in the absence of an As 
ambient. 


24713 Temperature dependence of metal film growth via 
low-energy electron diffraction intensity oscillations: Pt/ 
Pd(100). Flynn, D.K.; Evans, J.W.; Thiel, P.A. (Department 
of Chemistry and Ames Laboratory, Iowa State University, 
Ames, Iowa 50011). Journal of Vacuum Science and Technol- 
ogy, A: Vacuum, Surfaces, and Films; 7: No. 3, 2162- 
2166(May 1989). 

A commercial, conventional low-energy electron diffraction 
apparatus is used to monitor Bragg intensity oscillations during the 
growth of Pt on Pd(100). The effect of substrate temperature be- 
tween 80 and 400 K is investigated. Between 80 and 300 K, two to 
three Bragg oscillations are observed. The oscillation amplitude 
damps out quickly as film coverage increases at fixed temperature, 
but damp out less quickly at the higher substrate temperatures. 
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Above {similar—to}350 K, reconstruction of the Pt overlayer inter- 
feres with the oscillations. These data indicate that a kinetic barrier, 
most probably the barrier to surface diffusion, inhibits the system 
from achieving macroscopic equilibrium, and that the true equilibri- 
um growth mode for this system is layer-by-layer. A new, analyti- 
cal procedure is used to determine the coverage distribution within 
the layers from the Bragg intensities during growth. Bragg oscilla- 
tions are predicted to occur at low substrate temperatures where 
surface diffusion is minimal and deposition is essentially random, 
but restricted to the fourfold hollow adsorption sites. 


24714 Coverage dependence of photoemission core levels 
of alkali-metal overlayers. Sham, T.K.; Shek, M.; Xu, G-.; 
Hrbek, J. (Department of Chemistry, The University of 
Western Ontario, London N6A 5B7, Canada). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2191-2193(May 1989). 

Photoemission from alkali-metal core levels (Li 1s, Na 2s, K 
3p, Cs 5p, and 4d) has been studied for different alkali-metal cover- 
ages on Ru(001) using synchrotron radiation from the Vacuum UIl- 
traviolet (VUV) ring at the National Synchrotron Light Source 
(NSLS). The alkali atoms interacting directly with the Ru substrate 
show coverage-dependent binding-energy shifts towards the Fermi 
level, with the largest shift for Li (1.1 eV) and the smallest ones for 
K and Cs. At coverages > 1 monolayer (ML), the core-level shift 
between the second (surface) and the first (interface) layer is ob- 
served in all alkali overlayers. At “thin” multilayer coverages 
({similar—to}3 ML), all alkali overlayers exhibit three sets of core- 
level photoemission bands which are assigned to the interface, the 
immediate ‘bulk,” and the surface in increasing binding energy. At 
coverages >5 ML ("thick” multilayer) all alkali metals exhibit 
bulklike properties and surface--atom core-level binding-energy 
shifts are observed in all cases. 


24715 Symmetry effects in hydrogen chemisorption elec- 
tronic structure. Jeong, K.; Gaylord, R.H.; Kevan, S.D. 
(Department of Physics and Materials Science Institute, 
University of Oregon, Eugene, Oregon 97403). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2199-2202(May 1989). 

We present angle-resolved photoemission results which indi- 
cate that the sensitivities of the surface states and resonances on 
W(110) and Mo(110) to hydrogen adsorption are substantially mo- 
mentum dependent. Some bands are rapidly quenched by hydrogen 
adsorption, while others simply shift downward in energy by a 
fraction of an electron volt. This sensitivity has been observed to 
change abruptly within a given band. A simple analysis determines 
the hydrogen adsorption site to be at or near the long bridge on 
both surfaces. We propose that the larger shifts observed on 
W(110) indicate that the stable adsorption site lies closer to the sur- 
face, thereby inducing the observed (1 x 1) reconstruction. This dif- 
ference may be a reflection of the greater importance of relativistic 
effects in the 5d relative to the 4d metals. The technique provides a 
general probe of hydrogen chemisorption which allows a link to be 
made between momentum space and real space and which will 
eventually allow an accurate determination of structural param- 
eters. 


24716 Experimental Fermi surface for W(011). Gaylord, 
R.H.; Jeong, K.; Dhar, S.; Kevan, S.D. (Department of 
Physics and Materials Science Institute, University of 
Oregon, Eugene, Oregon 97403). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
2203-2206(May 1989). 

The Fermi surfaces for the surface-localized states on 
W(011) are experimentally determined using high-resolution angle- 
resolved photoemission. The significance of our results in terms of 
phonon anomalies, hydrogen-induced reconstruction, and work 
function changes is examined. 


24717 Titanium nitridation of metallic surfaces. Grieggs, 
R.J.; Cornelius, W.D. (Accelerator Technology Division, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Vacuum Science and Technology, 
A: Vacuum, Surfaces, and Films; 7: No. 3, 2515-2518(May 
1989). 
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This novel method of depositing a titanium nitride layer onto 
metallic surfaces was originally developed to reduce the effects of 
multipactoring in the Fusion Materials Irradiation Test (FMIT) ac- 
celerator. The constraints of room-temperature deposition and the 
large surface area of the inside of the accelerator cavity 
({similar—to}10® cm?) effectively prevented using the usual sput- 
ter-source deposition of titanium nitride. The method described in 
this paper was developed to overcome the limitations of the sput- 
tering methods and provide a more durable surface layer than one 
obtained by vacuum deposition of titanium followed by venting to 
a nitrogen atmosphere. The nitride layer produced by our method 
is flexible and very durable. Thin copper samples retain the integri- 
ty of the nitride surface even after bending of the samples to mod- 
erately small radii. Sanding of the coated surfaces is the only way 
to remove the coating. The nitride layer produced by this method 
was effective in eliminating multipactoring in the FMIT accelera- 
tor. Since that time, we have continued to improve the deposition 
method and have obtained good results on a wide variety of materi- 
als ranging from copper to stainless steel to glass and ceramic sur- 
faces. 


24718 Experimental Fermi surfaces of clean and hydro- 
gen-covered W(110). Gaylord, R.H.; Jeong, K.H.; Kevan, 
S.D. (Physics Department, University of Oregon, Eugene, 
Oregon 97403). Physical Review Letters; 62: No. 17, 2036- 
2039(24 Apr 1989). 

Angle-resolved photoemission measurements of the Fermi 
surfaces of several surface localized states of clean and hydrogen- 
covered W(110) are reported. Three hole orbits and one electron 
orbit have been characterized. The hole-orbit states are rapidly at- 
tenuated by hydrogen, while the electron-orbit states are shifted to 
higher binding energy resulting, initially, in an expansion of the 
Fermi surface, and ultimately, in its conversion to two hole orbits. 
These data represent the most detailed study of the behavior of the 
two-dimensional Fermi surface to date. 


24719 Effect of grain shape on environmental embrittle- 
ment in NisAl tested at elevated temperatures. Liu, C.T.; 
Oliver, B.F. (Metals and Ceramics Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831-6115). Jour- 
nal of Materials Research; 4: No. 2, 294-299(Mar 1989). 

This paper describes the effect of grain shape on environ- 
mental embrittlement in boron-doped NisAl (24 at. % Al). The 
allow showed severe embrittlement when tested at 600 and 760 °C 
in air. The embrittlement can be alleviated by control of grain 
shape, and the material with a columnar-grained structure produced 
by directional levitation zone remelting shows good tensile ductili- 
ties when tested in oxidizing environments. The columnar-grained 
structure with vertical grain boundaries minimizes the normal stress 
and consequently suppresses nucleation and propagation of cracks 
along the boundaries. 


24720 Nuclear magnetic resonance studies of simple mol- 
ecules on metal surfaces. Slichter, C.P. (University of Illinois 
at Urbana-Champaign). AJP (American Institute of Physics) 
Conference Proceedings; 180: No. 1, 25-38(25 Dec 1988). 
(CONF-8705337—). 

From International symposium on frontiers in science: on the 
occasion of the 65th birthday of Professor Hans Fravenfelder; 
Urbana, IL, USA (1 May 1987). 

The author describes the use of nuclear magnetic resonance 
to study simple molecules (CO, C2H2, C2H4) adsorbed on small par- 
ticles composed of 6 of the Group VIII metals (Ru, Rh, Pd, Os, Ir, 
Pt). The data yield information about bonding of the molecules to 
the surface, the structure of the molecules, rupture of the C-C 
bonds on heating, the observation of isolated C atoms on the metal 
surface, and measurement of diffusion rates of C atoms or CO mol- 
ecules on the metal surface. 
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24721 Environmental effects on advanced materials. 
Jones, R.H.; Henager, C.H. Jr.; Trzaskoma, P.P.; Stoloff, 
N.S.; Moffat, T.P. (Battelle Pacific Northwest Laboratories, 
Richland, WA (USA); Naval Research Laboratory, Wesh- 
ington, DC (USA); Rensselaer Polytechnic Institute, Troy, 
NY (USA); MIT, Cambridge, MA (USA)). Journal of 
Metals; 40: 18-30(Dec 1988). 

Such advanced materials as structural ceramics and ceramic- 
matrix composites, metal-matrix composites, intermetallic com- 
pounds, and amorphous metals, are frequently intended for applica- 
tions in which they are exposed to adverse chemical, thermal, and 
mechanical environments. A comprehensive account is presently 
given of critical considerations and state-of-the-art design and proc- 
essing methodologies for coping with these environmental effects, 
which may induce hydrogen embrittlement, high-temperature cor- 
rosion, crack growth, stress-corrosion cracking, galvanic and aque- 
ous corrosion, etc., in each major category of advanced material. 
142 references. 


24722 Laser interferometric dilatometer for low-expan- 
sion materials. Drotning, W.D. (Sandia National Labs., Al- 
buquerque, NM (USA)). International Journal of Thermophy- 
sics; 9: No. 5, 849-860(Sep 1988). (CONF-880606—). 

From 10. symposium on thermophysical properties; Gaith- 
ersburg, MD, USA (20 Jun 1988). 

The development of a high-precision dilatometer based on 
interferometry presents a number of challenges. This paper de- 
scribes a laser interferometric dilatometer developed for high-preci- 
sion thermal expansion measurements in the materials laboratory. 
The Sandia dilatometer uses dual-beam laser interferometry with a 
computer-controlled optical alignment feature to achieve high-pre- 
cision length change measurements. This device has been modified 
to expand its measurement capabilities in a number of areas. A new 
thermal chamber has been incorporated which provides a range of 
measurement from 90 to 500 K while minimizing thermal effects on 
the optical portion of the instrument. A new specimen holder has 
been developed to cover this temperature range while accommo- 
dating a wider variety of specimen types. In particular, thin (1-mm) 
composities may be employed in the holder, which uses a single 
specimen, with only modest shape and preparation requirements, to 
provide absolute length change measurements. Tilt errors limit the 
overall performance of dilatometers based on dual-beam interfero- 
metry. Significant improvements in precision were demonstrated by 
incorporating a unique optical system which independently meas- 
ures specimen holder tilt; tilt errors were corrected and a length 
change resolution near 0.4 yw strain was achieved. Expansion coeffi- 
cient data obtained with the device agreed with established results 
on fused silica and stainless steel. New expansion data were ob- 
tained from 90 to 293 K on stainless steel, NBS Standard Reference 
Material 738. 


24723 Thermal conductivity and thermal expansion of 
stainless steels D9 and HT9. Leibowitz, L.; Blomquist, R.A. 
(Argonne National Lab., IL (USA)). International Journal of 
Thermophysics; 9: No. 5, 873-883(Sep 1988). (CONF- 
880606—). 

From 10. symposium on thermophysical properties; Gaith- 
ersburg, MD, USA (20 Jun 1988). 

Renewed interest in the use of metallic fuel in a liquid-metal 
fast breeder reactor has prompted study of the thermodynamic and 
transport properties of fuel and cladding materials. Two stainless 
steels are of particular interest because of their good performance 
under irradiation. These are D9, an austenitic steel, and HT9, a fer- 
ritic steel. Thermal conductivity and thermal expansion data for 
these cladding alloys are of particular interest in assessing in-reactor 
behavior. These two properties were measured for the two steels at 
temperatures to 1200 K. Of particular interest is the influence on 
these properties of a phase transition in HT9. 


24724 Formation of amorphous metal alloys by chemical 
vapor deposition. Mullendore, A.W. (to US Dept. of 
Energy). US Patent Application 7-170,228. 18 Mar 1988. 
17p. Contract AC04-76DP00789. DE89010115 NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010115/JAW. 

Amorphous alloys are deposited by a process of thermal dis- 
sociation of mixtures of organometallic compounds and metalloid 
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hydrides,e.g., transition metal carbonyl, such as nickel carbonyl and 
diborane. Various sizes and shapes of deposits can be achieved, in- 
cluding near-net-shape free standing articles, multilayer deposits, 
and the like. Manipulation or absence of a magnetic field affects the 
nature and the structure of the deposit. 1 fig. 


24725 An electrochemical impedance study of the passive 
state in nickel and dilute nickel alloys. Macdonald, D.D.; 
Smedley, S.J.; Ben-Haim, M. (SRI International, Menlo 
Park, CA (US)). pp 277 of Proceedings of the Electro- 
chemical Society fall meeting. Volume 88-2 (extended ab- 
stracts). Pennington, NJ; The Electrochemical Society 
(1988). (CONF-881061—). 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

The growth of passive films on reactive metals and alloys is 
a subject of continuing interest because they are responsible for the 
kinetic stability of these materials in aqueous environments. Over 
the past eight years, the authors have employed electrochemical im- 
pedance spectroscopy to investigate the passive state on polycrys- 
talline and single crystal nickel in borate and phosphate buffer solu- 
tions at 25°C. To date, the low frequency impedance data have 
been interpreted in terms of a point defect model in which reac- 
tions involving cation and anion vacancies at the metal/film and 
film/solution interfaces are assumed to be equilibrium. The present 
relaxes this constraint to account for slow interfacial relaxations 
and extends their previous work on pure nickel to dilute nickel 
alloys containing Al, Ti, and Cr as alloying elements. 


24726 Mechanism and thermodynamics of the vaporiza- 
tion of K/sub 2/CrO/sub 4/. Brittain, R.D.; Lau, K.H.; Hil- 
denbrand, D.L. (SRI International, Menlo Park, CA (US)). 
pp 382-387 of High temperature materials chemistry - IV. 
Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The vacuum vaporization behavior of K/sub 2/CrO/sub 4/ 
was studied over the range 1075 to 1240 K, which is just below the 
melting point of the material. Both molecular vaporization of K/ 
sub 2/CrO/sub 4/ and decomposition to K(g), O/sub 2/(g), and 
Cr/sub 2/O/sub 3/(s) contribute to the total vaporization flux. 
Vapor composition and sublimation thermodynamics were studied 
by Knudsen cell mass spectrometry, while total vapor pressure and 
vapor molecular weight were determined by the torsion-effusion 
method. Composition data inferred from the mass spectrum, the 
vapor molecular weight data, and comparison of calculated decom- 
position pressure with measured total pressure are all in close 
accord in showing the molecular chromate K/sub 2/CrO/sub 4/ to 
account for 83% of the total sublimation pressure. It appears that 
gaseous alkali chromates could plan an important role in the hot 
corrosion of superalloys. 


24727 Segregation of Y to grain boundaries in Cr/sub 2/ 
O/sub 3/ and Al/sub 2/O/sub 3/ scales formed on ODS 
alloys. Przybylski, K.; Yurek, G.J. (H. H. Uhlig Corrosion 
Lab., MIT, Cambridge, MA (US)). pp 306-313 of High tem- 
perature materials chemistry - IV. Volume 88-5. Munir, 
Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, NJ; The 
Electrochemical Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Commercial, oxide-dispersion-strengthened (ODS) alloys, 
MA754 and MA956, were oxidized at 1000°C in Ar-5%)/sub 2/ 
and in pure O/sub 2/, respectively. The microstructures and com- 
positions of the Cr/sub 2/O/sub 3/ and Al/sub 2/O/sub 3/ scales 
formed on these alloys were studied by STEM. Using EDX analy- 
sis, concentration profiles for Y and Ti across grain boundaries in 
the scales were measured, which demonstrated strong segregation 
of Y and Ti to the oxide grain boundaries. Particles of Y/sub 2/O/ 
sub 3/ and mixed Y/sub 2/O/sub 3/-Al/sub 2/O/sub 3/ were 
found in both scales, along with oxide particles that contained both 
Y and Ti. the effects of the segregation of Y to oxide grain bound- 
aries on the rates and mechanisms of oxidation, on the scale micros- 
tructures, and on scale adhesion are discussed. 
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24728 Segregation of foreign ions to grain boundaries in 
Cr/sub 2/O/sub 3/ and Al/sub 2/O/sub 3/ scales. Yurek, 
G.J.; Przybylski, K.; Cotell, C.M.; Kim, Y.K. (H. H. Uhlig 
Corrosion Lab., MIT, Cambridge, MA (US)). pp 286-295 of 
High temperature materials chemistry - IV. Volume 88-5. 
Munir, Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, NJ; 
The Electrochemical Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Segregation of foreign ions (e.g., S, Y, Ti) to grain bound- 
aries in Cr/sub 2/O/sub 3/ and Al/sub 2/o/sub 3/ scales formed 
on alloys at high temperatures has been measured using a scanning 
transmission electron microscope (STEM), which was equipped 
with a high performance, windowless, EDX detector. Segregation 
of the foreign ions to oxide grain boundaries has been correlated 
with changes in the microstructure, adherence, and transport prop- 
erties of the scales. It is suggested that control of oxidation rates 
and mechanisms can be achieved through selective doping of oxide 
grain boundaries. 


24729 Growth mechanism of Cr/sub 2/O/sub 3/ scales 
on Cr and Cr implanted with Y. Cotell, C.M.; Yurek, G.J.; 
Hassey, R.J.; Mitchell, D.F.; Granam, M.J. (H. H. Uhlig 
Corrosion Lab., MIT, Cambridge, MA (US)). pp 268-277 of 
High temperature materials chemistry - IV. Volume 88-5. 
Munir, Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, NJ; 
The Electrochemical Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The influence of implanted ¥ on the mechanism of growth 
of Cr/sub 2/O/sub 3/ on pure Cr has been determined experimen- 
tally. Specimens of pure Cr and Cr implanted with 2x10/sup 16/ Y 
ions/cm/sup 2/ were oxidized sequentially in /sup 16/O/sub 2/ 
and /sup 18/O/sub 2/ at 900°C after which SIMS sputter-depth 
profiles for various polyatomic species were measured. Implanta- 
tion with Y caused a change in the mechanism of growth of Cr/sub 
2/O/sub 3/ from cation to predominantly anion diffusion. The 
latter change is associated with segregation of Y ions to oxide grain 
boundaries, which influences the relative grain boundary fluxes of 
cations and anions. 


24730 Oxidation behavior and microstructural studies of 
melt-spun glassy Fe-Al-Zr metal. Cheng, C.C.; King, W.E.; 
McNallan, M.J. (Univ. of Illinois, Chicago, IL (US)). pp 
148-155 of High temperature materials chemistry - IV. 
Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Melt-spun Fe-Al-Zr glassy ribbons have been oxidized at 
500°C from 24 to 350 hours. Oxidation kinetics were obtained by 
directly measuring the oxide thickness in the transmission electron 
micrographs from specimens prepared in transverse section. The 
thicknesses of oxide on the He-cooled surfaces (created by slower 
cooling rate) are substantially thicker than those on the wheel- 
cooled surfaces (created by higher cooling rate). The oxide scale 
consists of two layers: a thin, crystalline iron-rich oxide near the 
oxide/gas interface and an amorphous, aluminum-rich oxide be- 
neath. The oxide composition was studied by x-ray energy-disper- 
sive spectroscopy. 


24731 The oxidation of Ba dosed Mo(100) surfaces with 
O/sub 2/ at moderately high temperatures. Rogers, J.W. Jr.; 
Blair, D.S.; Paffett, M.T. (Sandia National Labs., Albuquer- 
que, NM (US)). pp 122-130 of High temperature materials 
chemistry - IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; 
Tagawa, H. Pennington, NJ; The Electrochemical Society 
(1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The oxidation of Mo(100) and Ba-covered Mo(100) by O/ 
sub 2/ have been examined at moderately high temperature (700- 
1400 K) using X-ray photoelectron spectroscopy. The results indi- 
cate that the Ba or BaO overlayer retards but does not prevent oxi- 
dation of the underlying Mo surface. The high temperature surface 
chemistry of the O/Ba/Mo surface is described. 
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24732 Sulfide growth mechanisms during the early stages 
of the sulfidation of Cr. Kim, Y.K.; Yurek, G.J. (H. H. 
Uhlig Corrosion Lab., MIT, Cambridge, MA (US)). pp 62- 
70 of High temperature materials chemistry - IV. Volume 
88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, 
" The Electrochemical Society (1988). (CONF-8710216~— 


From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Pure Cr sulfidizes in H/sub 2/-H/sub 2/S gas mixtures at 
600 to 900°C according to a linear rate law during the early stages 
of reaction. The linear rate constant increases with an increase in 
the H/sub 2/S content of the gas mixture and with an increase in 
temperature. The temperature dependence of the linear rate con- 
stant is much stronger at temperatures below approximately 700°C 
than in the temperature range of 700 to 900°C. At 900°C, the rate 
constant increases with an increase in the gas flow rate, but there is 
no effect of gas flow rate at 600°C. It is concluded that the rate- 
limiting step during the early stages of sulfidation is a chemical re- 
action on the surface of the sulfide at 600 to 700°C, and diffusion in 
the gas phase at 700 to 900°C. 


24733 Magnetic properties of porous iron compacts. Jiles, 
D.C.; Owen, C.V.; Spitzig, W.A. (lowa State Univ., Ames 
(USA)). Journal of Nondestructive Evaluation; 6: No. 3, 119- 
127(Sep 1987). Contract W-7405-ENG-82. 

Magnetic hysteresis measurements, magnetoacoustic emis- 
sion, and the Barkhausen effect have been used to investigate the 
magnetic properties of six porous iron compacts with porosities in 


the range of 0.3-6.2% and pore sizes in the range 1.6-13.2 » m. | 


Coercivity and maximum permeability varied with pore size, show- 
ing respectively a maximum and a minimum for pore areas in the 
range 50-100 (u m)*%, corresponding to pore diameters 8-11 p m. 
Significant correlations were found between several of the magnetic 
parameters including a fundamental relationship between coerci- 
vity, initial permeability, and maximum differential permeability. 
There were also indicates of a correlation between magnetic prop- 
erties and the initial molding pressure, although these were not con- 
clusive. However, none of the magnetic properties was found to 
vary in a progressive manner with percentage porosity, although it 
is conceivable that if all other variables, such as pore size and grain 
size, remained constant, that changes in magnetic properties with 
porosity could be detected from magnetic measurements. 


24734 Ultrasonic wave propagation in temperature gradi- 
ents. Johnson, J.A.; Carlson, N.M.; Lott, L.A. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). Journal of 
Nondestructive Evaluation; 6: No. 3, 147-157(Sep 1987). 
Ultrasonic methods are being developed for sensing and con- 
trol of high temperature material processes such as welding and so- 
lidification. One of the problems in these methods is the distortion 
of the sound field caused by the change in material properties due 
to temperature gradients. This paper describes a ray-tracing method 
for calculating the effects of temperature on ultrasonic propagation 
in such systems. In the ray-tracing method, the material is concep- 
tually divided into a number of plane layers. The fraction at each 
layer boundary is calculated from Snell’s law using the sound 
speeds determined from the temperatures of the adjacent layers. 
The time required for an ultrasonic pulse to traverse each layer is 
also calculated, allowing the determination of the total time along a 
particular path. The method is applied to calculating the time of ar- 
rival of echoes from various interfaces around a molten weld pool. 


24735 Plasma studies in vacuum arc remelting. William- 
son, R.L.; Zanner, F.J.; Bertram, L.A.; Peebles, H.C. pp 
365-370 of Plasma processing and synthesis of materials. 
Apelian, D.; Szekely, J. Pittsburgh, PA; Materials Research 
Society (1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

: The visible and UV plasma emissions from a metal vapor arc 
were studied during vacuum arc remodeling of 165 mm diameter 
Inconel 718 electrodes using emission spectroscopy. Internal energy 
distributions of a number of emitting species were analyzed using 
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Boltzmann statistics. Analysis of the data yielded distribution "tem- 
peratures” ranging from 5,400 K to 8,200 K for the neutral atomic 
arc species, whereas values of 12,200 K to 17,500 K were obtained 
for singly ionized species. These values illustrate that the arc is not 
in a state of local thermodynamic equilibrium. The excited state 
densities of various arc constituents were measured and it was 
found that highly volatile alloy trace components, such as Mn, 
were present in the arc in disproportionately high concentrations. 
These data suggest that ionized evaporates play an important role 
in carrying current between the electrodes. 


24736 The strength and ductility of intermetallic com- 
pounds. Schulson, E.M.; Baker, I.; Frost, H.J. (Thayer 
School of Engineering, Dartmouth College, Hanover, NH 
(US)). pp 195-206 of High-temperature ordered intermetallic 
alloys II. Stoloff, N.S.; Koch, C.C.; Liu, C.T.; Izumi, O. 
Pittsburgh, PA; Materials Research Society (1987). (CONF- 
861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

A number of developments have recently occurred in rela- 
tion to the mechanical properties of the Ll/sub 2/ nickel aluminide 
Ni/sub 3/Al. Some elucidate the nature of the yield strength and 
the extraordinary beneficial effect of boron on low-temperature 
ductility. Some others expose, at least in part, the nature of the 
marked reduction in ductility at elevated temperatures. Another 
considers the mechanisms dominating creep deformation. Also 
during this period, contradictions have appeared: the relationship 
between the yield strength and the grain size, d, at room tempera- 
ture has been contested, and opposing views of grain refinement on 
ductility have been reported. This paper reviews these develop- 
ments. Although broadly directed at intermetallic compounds, the 
discussion is specific to Ni/sub 3/Al. The hope is that the knowl- 
edge and understanding gained about this compound will benefit 
the class as a whole. 


24737 Effect of band gap characteristics on laser-induced 
dry etching of semiconductors. Ashby, C.I.H.; Biefeld, R.M. 
(Sandia National Labs., Albuquerque, NM (US)). pp 616 of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

When photons with energies in excess of the band-gap 
energy of a semiconductor are absorbed by the semiconductor, 
those carriers created within a diffusion length of the surface space- 
charge region may diffuse to the surface and drive a solid-excita- 
tion-based photochemical etching reaction. Because the number of 
carriers which are created within the distance from the surface is 
determined by the absorption coefficient of the particular wave- 
length of light, the number of carriers with a possibility of reaching 
the surface is determined by whether the lowest energy gap for the 
material is a direct or indirect gap. The magnitude of the absorp- 
tion coefficient at the band-gap energy differs by three or more 
orders of magnitude for these two different categories of materials. 
Consequently, the nature of the band gap of a semiconductor can 
have a pronounced effect on the practical utility of a photochemi- 
cal etching reaction that requires direct participation of photogen- 
erated carriers in the chemical reaction. 


24738 Optical second harmonic generation from surface 
segregants and adsorbed oxygen on an Fe-18Cr-3Mo (110) 
surface. Hamilton, J.C.; Anderson, R.J.; Foltz, G.W. 
(Sandia National Labs., Livermore, CA (US)). pp 251-258 
of Physical and chemical properties of thin metal overlayers 
and allow surfaces. Zehner, D.M.; Goodman, D.W. Pitts- 
burgh, PA; Materials Research Society (1987). (CONF- 
8612128—). 

From Materials Research Society symposium on physical 
and chemical properties of thin metal overlayers and alloy surfaces; 
Boston, MA, USA (3 Dec 1986). 

Optical second harmonic generation is a new surface diag- 
nostic applicable both in ultra-high vacuum and ambient environ- 
ments and capable of examining gas-solid, liquid-solid and solid- 
solid interfaces. Studies of surface segregation of chromium and ni- 
trogen on Fe-18Cr-3Mo(110) single crystal surfaces in ultra-high 
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vacuum are described. Major increases in second harmonic intensity 
generated by 700 nm excitation at the surface are seen upon heating 
to temperatures at which chromium and nitrogen cosegregate. Ad- 
sorption of oxygen has also been studied on this surface. Second 
harmonic generation shows promise in providing structural and 
electronic information for surfaces and interfaces in a wide variety 
of environments. 


24739 Atomic structure of binary alloy surfaces. Davis, 
H.L.; Noonan, J.R. (Oak Ridge National Lab., Oak Ridge, 
TN (US)). pp 3-20 of Physical and chemical properties of 
thin metal overlayers and allow surfaces. Zehner, D.M.; 
Goodman, D.W. Pittsburgh, PA; Materials Research Socie- 
ty (1987). (CONF-8612128—). 

From Materials Research Society symposium on physical 
and chemical properties of thin metal overlayers and alloy surfaces; 
Boston, MA, USA (3 Dec 1986). 

After discussions of multilayer relaxation for monatomic me- 
tallic surfaces and low-energy electron diffraction (LEED) proce- 
dures, some available results concerning the atomic structure of 
alloy surfaces are reviewed briefly. Results are discussed only for 
surfaces of ordered binary alloys and crystalline, substitutionally 
random binary allows. Surfaces for which detailed results are avail- 
able are highlighted as examples which illustrate some general crys- 
tallographic effects that occurr at alloy surfaces. Specific effects in- 
cluded in the examples are the rippling of atomic constituents in the 
surface layers of ordered alloys, the preferential termination of 
alloys by a specific type of layer where more than one type of 
layer exists in the bulk, a mixture of two possible terminations, and 
the alternating enrichment and depletion of an atomic constituent in 
the surface layers of alloys which are disordered in the bulk. 


24740 Physical and chemical properties of thin metal 
overlayers and allow surfaces. Zehner, D.M.; Goodman, 
D.W. Pittsburgh, PA; Materials Research Society (1987). 
268p. (CONF-8612128—). Materials Research Society, 9800 
Mc Knight Rd., Suite 327, Pittsburgh, PA 15237. 

From Materials Research Society symposium on physical 
and chemical properties of thin metal overlayers and alloy surfaces; 
Boston, MA, USA (3 Dec 1986). 

These proceedings collect papers on the subject of alloy sur- 
faces. Topics include: single crystal surfaces, thin metal films, inter- 
faces, binary alloy systems, and electron diffraction. 
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REFER ALSO TO CITATION(S) 24005, 24113, 24134, 24451, 24548, 24672, 
24690, 24691, 24705, 24721, 24727, 24728, 24729, 24730, 24817, 24970, 24980, 
25039, 25042, 25209, 25217, 25965, 25965 


24741 (AD-A—201688/9/XAB) Explosive consolidation 
of combustion synthesized ceramics: TiC and TiB:. Technical 
report, 1986-1988. Niiler, A.; Kecskes, L.J.; Kottke, T.,; 
Netherwood, P.H.; Benck, R.F. (Army Armament Research 
and Development Command, Aberdeen Proving Ground, 
MD (USA). Ballistics Research Lab.). Dec 1988. 49p. 
(BRL-TR—2951). NTIS, PC A03/MF AO1. 

A process whereby full density, monolithic ceramic materials 
are fabricated is described. Elemental powders which are to make 
up the ceramic compound are reacted by a combustion synthesis 
process called Self-Propagation High Temperature Synthesis (SHS). 
When such a reaction takes place in a properly insulated container, 
a hot, porous ceramic material is produced that is then compacted 
to high density by a pressure wave produced by a high explosive. 
This technique has been used to produce high-purity TiC and TiB, 
at greater than 98% of theoretical density. The size of the plates 
that can be produced by this method is readily scalable to the 15 
cm range or greater in the lateral dimension, and the cost of the 
ceramics so produced is expected to be lower than with current 
commercial processes. 
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24742 (AD-A—201985/9/XAB) Electron-spectroscopy 
data for the high-temperature superconductors. What can we 
learn from it. Interim technical report. Ramaker, D.E. 
(George Washington Univ., Washington, DC (USA). Dept. 
of Chemistry). Dec 1988. 25p. (TR—46). NTIS, PC A03/ 
MF AOl. 

An interpretation of spectroscopic data for the high-tempera- 
ture superconductors utilizing a highly correlated CuOn cluster 
model shows that a single set of Hubbard parameters predicts all of 
the state energies. Differences in the data from that for CuO are 
attributed to an increased Cu-O covalency in the superconductors. 
The reported temperature effects are attributed to increased metal- 
lic screening at lower temperatures. 


24743 (AD-A—201986/7/XAB) Utilization of a Hubbard 
U model to understand the valence-band photoelectron data 
for the high-temperature superconductors. Interim technical 
report. Ramaker, D.E. (George Washington Univ., Wash- 
ington, DC (USA). Dept. of Chemistry). Dec 1988. 21p. 
(TR—44). NTIS, PC A03/MF AOl1. 

The valence-band photoelectron spectra are interpreted 
within a Hubbard model, The 9.5 eV-mystery peak in the photoe- 
lectron spectra for YBazCusO; is identified as arising from a state 
with two holes localized on nearest neighbor oxygen atoms. Hub- 
bard U parameters are obtained from the data and found to be 
larger than expected for metallic systems. 


24744 (AD-A—202078/2/XAB) Understanding core-level 
decay processes in the high-temperature superconductors. In- 
terim technical report. Ramaker, D.E.; Turner, N.H.; 
Hutson, F.L. (George Washington Univ., Washington, DC 
(USA). Dept. of Chemistry). Dec 1988. 20p. (TR—45). 
NTIS, PC A03/MF AO1. 

A highly correlated CuOn cluster model is utilized to inter- 
pret the core-level Auger and x-ray emission decay spectra for 
YBa2CusO7-x and CuO. The evidence indicates that the initial-state 
shakeup states relax to states of the same symmetry before the core- 
level decay, provided they have a shakeup excitation energy much 
greater than the core level width. 


24745 (AD-A—202079/0/XAB) Review of photoelectron 
and Auger data for the high-temperature superconductors. In- 
terim technical report. Ramaker, D.E. (George Washington 
Univ., Washington, DC (USA). Dept. of Chemistry). Dec 
1988. 14p. (TR—43). NTIS, PC A03/MF AO1. 

A review of the photoelectron and Auger data reported for 
the recently discovered high-temperature superconductors reveals 
that the surfaces of these materials are highly reactive to adsorbed 
gases. The Cu-O bonds appear to be highly covalent, indeed, the 
Cu-O covalency increases with Tc in these materials. The screening 
response to creation of a core hole, as reflected in the LV-VVV 
Auger satellite, is suggestive of the excitonic mechanism for the su- 
perconductivity. 


24746 (AD-A—202080/8/XAB) Utilization of a high cor- 
related cluster model for interpretation of electronic spectros- 
copic data for the high-temperature superconductors. Interim 
technical report. Ramaker, D.E. (George Washington Univ., 
Washington, DC (USA). Dept. of Chemistry). Dec 1988. 
14p. (TR—47). NTIS, PC A03/MF AOl1. 

The author has consistently interpreted electron spectrosco- 
pic data for the high-temperature superconductors utilizing a 
highly-correlated CuOn cluster model, and an extended Hubbard 
Hamiltonian which includes the inter-site Cu-O and O-O Upp pa- 
rameters. The data indicate much larger Up and Upp values than 
found in other typical highly conductive metals. Previously unas- 
signed features in the data are now assigned within the model. 


24747 (AD-A—202208/5/XAB) Preparation and proper- 
ties of La(2-x)Bi(x)CuQ, (.1 > or = x > or = 0). Technical 
report. Niu, C.M.; DiCarlo, J.; Dwight, K.; Wold, A. 
(Brown Univ., Providence, RI (USA). Dept. of Chemistry). 
6 Dec 1988. 19p. (TR—18). NTIS, PC A03/MF AO1. 
Samples of La2-xBixCuOQ, were prepared by codecomposi- 
tion of the nitrates in air. Single phase products were obtained for x 
< or = 0.10. The substitution of bismuth for lanthanum resulted in 
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an increase in delocalization of holes, as indicated by increased con- 
ductivity and a decrease in the Neel temperature. Samples were 
also annealed in argon at 600 C and their properties compared with 
the samples as prepared in air. 


24748 (AD-A—202312/5/XAB) Preparation and charac- 
terization of members of the systems Cu(ID/MgO and 
Cu(iD/ZrO2. Technical report. Luo, X.M.; Wu, P.; Ker- 
shaw, R.; Dwight, K.; Wold, A. (Brown Univ., Providence, 
RI (USA). Dept. of Chemistry). 6 Dec 1988. 9p. (TR—17). 
NTIS, PC A02/MF AO1. 

Cu(II) is known to prefer square planar or tetrahedral co- 
ordination in many oxides. The introduction of Cu(II) in the rock 
salt or fluorite structures would represent unusual structural behav- 
ior and be of interest in catalysis where new oxide supports are 
being investigated. The systems CuO/MgO and CuO/ZrO2 were 
studied and the nature of the products were characterized by x-ray- 
diffraction analysis, temperature-programmed reduction studies, and 
magnetic susceptibility. Although some stabilizations occurs for 
Cu(II) in ZrO, a much greater stabilization was observed in the 
rock salt structure CuX/Mg]1-x0. 


24749 (AD-A—202329/9/XAB) R-f surface resistance of 
Y-Ba-Cu-O thin films. Dilorio, M.S.; Anderson, A.C; 
Tsaur, B.Y. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 1 Oct 1988. Sp. GA—6083). NTIS, 
PC A02/MF AOI. 

Pub. in Physical Review B, Vol. 38, No. 10, 7019-7022(1 Oct 
1988). 

: The r-f surface resistance of superconducting Y-Ba-Cu-O 
thin films was measured using a stripline resonator technique. The 
electron-beam-evaporated films were measured from 0.6 to 17.4 
GHz and from 4.2 to 8 K. The surface resistance reaches as low as 
0.00039 ohm at the lowest frequency, and is expected to improve 
significantly as the film quality is optimized. 


24750 (AD-A—202504/7/XAB) Fracture in ceramics, 
Final report, 29 August 1986-29 February 1988. Arsenault, 
R.J.; Louat, N.; Duesbery, M.; Spann, R.; Lawrence, S. 
(Crystal Growth Materials Training Associates, Lanham, 
MD (USA)). 3 Nov 1988. 59p. NTIS, PC A04/MF AO1. 

The intrinsic task of this contract was to perform research to 
obtain fundamental insights into the mechanical and electrical prop- 
erties of ceramics. The specific items in the statement of work are 
necessary steps that had to be completed in order to reach the goal 
of obtaining fundamental insights. In this final report, five topics 
are discussed in detail: Fracture of ceramics, Computer modeling of 
ceramics containing ordered voids, Interaction of dislocations with 
planar free surfaces, Application of superconducting ceramics to 
microwave substrates, and High-Tc superconducting ceramic 
oxides. 


24751 (AD-A—202867/8/XAB) High-temperature ceram- 
ic superconductors. Quarterly progress report No. 1, 24 May- 
30 September 1988. Mazdiyasni, K.S.; Chen, K.C. (General 
Atomics, San Diego, CA (USA)). 10 Oct 1988. 34p. (GA- 
C—19465). NTIS, PC A03/MF AO1. 

This is the first quarterly progress report on the work per- 
formed on ONR Contract N00014-88-C-0714, entitled High-Tem- 
perature Superconductors. The principal objectives of this program 
are (1) to demonstrate fabrication of high-temperature ceramic su- 
perconductors that can operate at or above 90 K with appropriate 
current density, in forms useful for application in resonant cavities, 
magnets, motors, sensors, computers, and other devices; and (2) to 
fabricate and demonstrate selected components made of these mate- 
rials, including microwave cavities and magnetic shields. 


24752 (AD-A—203197/9/XAB) High-temperature eval- 
uation of new ferroelastic-toughened ceramic materials. Final 
report, 15 August 1987-15 February 1988. Matsumoto, R.; 
Mayhew, R.J. (Ceramatec, Inc., Salt Lake City, UT 
(USA)). Feb 1988. 40p. NTIS, PC A03/MF AO1. 

The toughness behavior of ceria tetragonal zirconia poly- 
crystalline (TZP) ceramics was investigated relative to the effect of 
various dopants (coded as dopants A, B and C in this report due to 
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pending patent applications). Additions of dopant A enhanced the 
toughness of zirconia ceramics, dopant B suppressed the fracture 
toughness and , dopant C had little effect on toughness. High tem- 
perature strength retention in zirconia ceramics containing dopant 
A suggest that mechanisms other than transformation toughening 
are operative. Switching of x-ray peak intensities showed that the 
tetragonal zirconia used in the present study is ferroelastic. 


24753 (AD-A—203343/9/XAB) Raman spectra of glass- 
es. Final report, 1 May 1981-30 November 1986. Polk, D. 
(Howard Univ., Washington, DC (USA). Dept. of Chemis- 
try). 30 Nov 1986. 8p. NTIS, PC A02/MF AO1. 

The Raman work during the 81-86 contract period involved 
B,Os glasses and melts, optical fiber work on SiOz involving high 
tensile stress and high torsional forces, reversibly and irreversibly 
compacted fused silica, ZrF,-based glasses and melts, BeF2 glass, 
silica aerogel, heat treated silica aerogel, silica glass, overtone spec- 
tra from OH in silica glass, and molten silica. 


24754 (BNL—42346) On the nature of high-temperature 
superconductivity. Emery, V.J. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CH00016. 16p. 
(CONF-8808178—1). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009525/JAW. 

From IBM conference on high-temperature superconducti- 
vity; Oberlech, Austria (1 Aug 1988). 

A picture of the electronic structure, magnetism and super- 
conductivity in high T/sub c/ oxides is obtained from a simple 
analysis of experiments and models of the copper oxide planes. It is 
shown that magnetism is associated with holes on copper and su- 
perconductivity with holes on oxygen. The pairing force is not re- 
tarded. Questions about the motion of charges in an antiferromag- 
netic background and the many-body theory of high-temperature 
superconductivity are discussed. Differences between the cuprates 
and doped BaBiOs are emphasized. 41 refs. 


24755 (CONF-881127—5) Superconducting properties of 
magnetron sputtered Bi-Sr-Ca-Cu-O and Tl-Ba-Ca-Cu-O thin 
films. Kampwirth, R.T.; Kang, J.H.; Gray, K.E. (Argonne 
National Lab., IL (USA)). Dec 1988. Contract W-31109- 
ENG-38. 10p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009878/JAW. 

From Conference on the science and technology of thin film 
superconductors; Colorado Springs, CO, USA (14 Nov 1988). 

Thin films of high temperature superconducting Bi-Sr-Ca- 
Cu-O and TI-Ba-Ca-Cu-O have been made using multiple source 
magnetron sputtering. We will discuss preparation and annealing 
and how they affect the superconducting properties. The Bi-based 
films form in at least two compounds, a lower T/sub c/ phase with 
a 2212 composition and T/sub c0/ ~ 80 K and a higher T/sub c/ 
phase with a nominal composition of 2223 and a T/sub c/ ~ 105 
K. The higher T/sub c/ phase is very difficult to form so that a 
complete superconducting path exists, requiring long annealing 
times at temperatures somewhat below the formation temperature. 
Although superconducting properties are less sensitive to stoichi- 
ometry than YBazCusO/sub 7-x/, annealing temperatures must be 
held in a narrow range around 865{degree}C to get the best results. 
Films prefer growing on (100) MgO in a highly textured polycrys- 
talline form, with the c-axis perpendicular to the plane of the film. 
The Tl-based films form at least three compounds (2212, 1223, 
2223) with T/sub c/’s ranging from ~100 K to 114 K and grow 
best on (100) and polycrystalline Y-ZrO. substrates. Annealing con- 
ditions are particularily difficult because of the volatility of thallium 
and require samples to be annealed in sealed capsules with a con- 
trolled atmosphere of thallium and oxygen. Upper critical field 
measurements show a large anisotropy (~ 15 for Bi-Sr-Ca-Cu-O and 
=70 for Tl-Ba-Ca-Cu-O) in the parallel to perpendicular field slope 
ratio as might be expected from a highly textured anisotropic struc- 
ture. 20 refs., 6 figs. 


24756 (CONF-881155—60) Synthesis, characterization, 
and properties of nanophase ceramics. Siegel, R.W.; East- 
man, J.A. (Argonne National Lab., IL (USA)). Feb 1989. 
Contract W-31109-ENG-38. 13p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009863/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 
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Ultrafine-grained ceramics have been synthesized by the pro- 
duction of ultrafine (2-20 nm) particles, using the gas-condensation 
method, followed by their in-situ, ultra-high vacuum consolidation 
at room temperature. These new nanophase ceramics have proper- 
ties that are significantly improved relative to those of their coars- 
er-grained, conventionally-prepared counterparts. For example, 
nanophase rutile (TiO2) with an initial mean grain diameter of 12 
nm sinters at 400 to 600{degree}C lower temperatures than conven- 
tional powders, without the need for compacting or sintering aids. 
The sintered nanophase rutile exhibits both improved microhard- 
ness and fracture characteristics. These property improvements 
result from the reduced scale of the grains and the increased clean- 
liness of the particle surfaces and the subsequently-formed grain 
boundaries. Research completed on the synthesis, characterization, 
and properties of nanophase ceramics is reviewed and the potential 
for using the nanophase synthesis method for engineering new and/ 
or improved ceramics and composites is considered. 21 refs., 5 figs. 


24757 (CONF-881155—61) A neutron diffraction study 
of non-stoichiometric Mn/sub 1-x/O. Radler, M.; Cohen, 
J.B.; Faber, J. Jr. (Argonne National Lab., IL (USA)). Feb 
1988. Contract W-31109-ENG-38. 7p. NTIS, PC A02/MF 
A0Ol - OSTI; 1; GPO Dep. Order Number DE89009846/ 
JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Rietveld analysis of Bragg intensities from in-situ neutron 
powder diffraction of nearly stoichiometric Mn/sub 0.9990/O re- 
veals the presence of several percent Mn interstitials. Similar to 
isostructural Fe/sub 1-x/O, the cation interstitials are tetrahedrally 
coordinated in the rocksalt structure (Fm3M). 27 refs., 2 figs., 1 tab. 


24758 (CONF-881155—64) Sintering of nanophase TiO: 
at 550{degree}C. Epperson, J.E.; Siegel, R.W.; White, J.W.; 
Klippert, T.E.; Narayanasamy, A.; Eastman, J.A.; Trouw, 
F. (Argonne National Lab., IL (USA)). Feb 1989. Contract 
W-31109-ENG-38. 7p. NTIS, PC A02/MF A0Oi - OSTIT; 1; 
GPO Dep. Order Number DE89009860/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Samples of nanophase TiO2 were prepared by the condensa- 
tion of Ti vapors into clusters, their in situ oxidation to TiO2,and 
their consolidation into thin disks. Small angle neutron scattering 
was measured in the as-consolidated condition and after selected 
isothermal sintering anneals of up to 23 h at 550{degree}C. The 
maximum entropy analysis method was used to obtain the size dis- 
tributions of the scattering centers from the scattering curves. The 
results are interpreted in terms of a microstructural model consist- 
ing of nanometer sized grains of TiOz separated by about 0.5 nm 
wide boundary regions, which contain voids and TiO. of = 60- 
70% of bulk density. 9 refs., 2 figs. 


24759 (CONF-881207—2) Observations on the toughen- 
ing of AlLO3-SiC composites. Singh, J.P.; Smith, S.; Scatter- 
good, R.O. (Argonne National Lab., IL (USA)). Dec 1988. 
Contract W-31109-ENG-38. 10p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009843/JAW. 

From 7. international symposium on ceramics; Bologna, Italy 
(14 Dec 1988). 

Findings are presented regarding the effects of the volume 
fraction of SiC whiskers and the oxygen content of the whiskers on 
the mechanical properties of SiC-whisker-reinforced AleOs matrix 
composites. The fracture toughness (K/sub IC/) of the composites 
increased with increasing whisker content and a value of 10.7 
MPaV {bar m} was obtained at 25 vol. % whisker content. This 
approximately threefold increase in K/sub IC/ of AhkOs with 
whisker addition is believed to be due to energy absorption as a 
result of interaction between whiskers and crack front, causing 
crack deflection, whisker pullout, and crack bridging. The strength 
of the composites, on the other hand, remained generally un- 
changed up to {approximately}25 vol. % whisker content, above 
which it decreased slightly. The slight decrease in strength is attrib- 
uted to the presence of residual tensile stresses in the matrix and the 
large critical flaws introduced during processing. The presence of a 
large silica layer on the whisker surface degraded the whiskers 
during hot pressing in vacuum (6.7 {times} 10/sup {minus}2/ Pa) 
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environment, which resulted in reduced fracture toughness. 11 refs., 
3 figs., 2 tabs. 


24760 (CONF-881207—4) Point defects and oxygen dif- 
fusion in high T/sub c/ superconductors. Routbort, J.L.; 
Rothman, S.J. (Argonne National Lab., IL (USA)). Nov 
1988. Contract W-31109-ENG-38. 12p. NTIS, PC A03/MF 
AOl1 - OSTI; 1; GPO Dep. Order Number DE89009842/ 
JAW. 

From 7. international symposium on ceramics; Bologna, Italy 
(14 Dec 1988). 

This paper presents a review of the oxygen tracer diffusion 
data on the high-temperature oxide superconductors, La/sub 2-x/ 
Sr/sub x/CuQ, and YBa2CusO/sub 7-y/ which have been obtained 
in our laboratory. The SIMS (Secondary Ion Mass Spectrometry) 
technique has been used to determine the depth profile of '*O from 
which the diffusion coefficient was calculated. Measurements in the 
La-Sr-Cu-O system have been performed for x = 0.1, 0.15 and 0.2 
and the self-diffusion coefficient was found to decrease with in- 
creasing Sr substitution, a fact explained by a defect model in 
which oxygen vacancies are bound to Sr clusters. Recent measure- 
ments in polycrystals of Y-Ba-Cu-O were made in the temperature 
range of 300 to 600{degree}C at an oxygen partial pressure of 1 
atmosphere; they are given by D = 9 {times} 10/sup {minus}6/ 
exp -(0.89 eV/kT) cm”/s. 17 refs., 8 figs. 


24761 (CONF-881279—2) High resolution electron mi- 
croscope studies of the Bi-Sr-Ca-Cu-O system. Krause, H.B.; 
Lam, D.J. (Argonne National Lab., IL (USA)). Nov 1988. 
Contract W-31109-ENG-38. 6p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009841/JAW. 

From MOSPOQ '88: international conference on modulated 
structure, polytypes and quasicrystals; Varanasi, India (19 Dec 
1988). 

. The incommensuration of two high T/sub c/ Bi-Sr-Ca-Cu-O 
compounds has been investigated by electron diffraction and high 
resolution electron microscopy. The results suggest discommensura- 
tion rather than sinusoidal modulation of the atomic positions. 3 
refs., 4 figs. 


24762 (CONF-890310—5) Transient effects in creep 
cavity nucleation and early growth in ceramics. Page, R.A.; 
Chan, K.S. (Southwest Research Inst., San Antonio, TX 
(USA)). 1989. Contract FG05-84ER45063. 9p. NTIS, PC 
A02 - OSTI. Order Number DE89010420/JAW. 

From 7. international conference on fracture; Houston, TX, 
USA (20 Mar 1989). 

Creep fracture of ceramic materials frequently occurs by the 
nucleation, growth, and coalescence of grain boundary cavities. Re- 
sults of recent experimental studies of cavitation kinetics in com- 
pression crept ceramics are presented to illustrate the transient 
nature of cavity nucleation and early growth. The transient charac- 
ter of cavitation arises primarily due to the dependence of both 
cavity nucleation and early cavity growth on the stochastic process 
of grain boundary sliding. Possible mechanisms for the observed 
transient behavior will be presented and implications discussed. 45 
refs., 4 figs. 


24763 (CONF-890468—2) Evaluation of mechanical prop- 
erties of tin films by ultra-low load indentation. O’Hern, 
M.E.; Parrish, R.H.; Oliver, W.C. (Oak Ridge National 
Lab., TN (USA)). 1989. Contract AC05-840R21400. 14p. 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009618/JAW. 

From 16. international conference on metallurgical coatings 
and —— exhibit; San Diego, CA, USA (17 Apr 1989). 

ie mechanical properties of titanium nitride films of vary- 

ing composition deposited on stainless steel substrates were studied 
using an indentation technique with a mechanical properties micro- 
probe which allows measurement of film properties without contri- 
bution from the substrate material. A polishing technique was de- 
veloped that gave consistent indentation measurements on films 
with initially rough surfaces. The elastic modulus increases linearly 
with increasing nitrogen content in the N:Ti range of 0.5 to 1.05, 
while the hardness of the film depends on other factors. Possible 
factors contributing to the hardness of the films are discussed. 14 
refs., 4 figs., 1 tab. 
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24764 (CONF-890468—6) Evaluation of ceramic coatings 
on silicon carbide. Federer, J.I.; van Roode, M.; Price, J.R. 
(Oak Ridge National Lab., TN (USA)). 1989. Contract 
AC05-840R2i400. 32p. NTIS, PC A03/MF A0O1 - OST]; 1; 
GPO Dep. Order Number DE89010321/JAW. 

From 16. international conference on metallurgical coatings 
and equipment exhibit; San Diego, CA, USA (17 Apr 1989). 

Ten ceramic coatings were plasma sprayed onto a sintered 
alpha silicon carbide (SiC) tube to determine if the coatings would 
protect SiC from high-temperature corrosion. Several coatings con- 
sisted of mullite or mullite-zircon. Others had base layers of mullite 
or mullite-zircon, transition layers with increasing amounts of alu- 
mina (Al,Os), zirconia (ZrO2), or yttria (Y2Os3), and outer layers of 
these last three oxides. Mullite and mullite- zircon coatings, which 
have coefficients of thermal expansion (CTE) near that of SiC, sur- 
vived 60 thermal cycles between 300 and 1300{degree}C without 
apparent damage. Coatings have AlzOs and Y2Os layer cracked, 
while those with ZrQ2 layers cracked and spalled. Survivors were 
corrosion tested at 1200{degree}C in an oxidizing atmosphere con- 
taining Na2COs, which corroded uncoated SiC at a rate of ~21 
mm/y. The coatings protected SiC for up to 500 h, but degraded 
because the atmosphere penetrated and reaction product. Denser 
coatings are needed for extended protection. 10 refs., 4 figs., 2 tabs. 


24765 (CONF-8808108—6) The mechanical properties of 
ion implanted ceramics. McHargue, C.J. (Oak Ridge Nation- 
al Lab., TN (USA)). 1988. Contract AC05-84OR21400. 21p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89008928/JAW. 

From NATO advanced study institute on structure-property 
relationships in ion-beam surface-modified ceramics--theory and ap- 
plications; Ciocco, Italy (28 Aug 1988). 

The surface mechanical properties of ceramics are altered by 
ion implantation. The alteration results from the microstructural 
changes and the residual stresses produced in the implanted zone. 
Because of difficulties associated with accurate property determina- 
tion of thin layers, data published to date are generally qualitative 
in nature and indicate only the direction of the changes. Implanta- 
tion conditions which give a damaged but crystalline layer cause 
increase in hardness, fracture toughness, and flexural strength. The 
mechanisms responsible appear to involve both defect- and solid-so- 
lution strengthening, and the residual compressive stress. Topics 
covered in this paper are: Fracture toughness, tribological proper- 
ties, transverse rupture strength, hardness, elastic modulus and re- 
sidual stresses of ceramics. 


24766 (CONF-8901102—1) Processing Y- and Bi-based 
superconductors. Balachandran, U.; Dos Santos, D.I.; von 
Stumberg, A.W.; Graham, S.W.; Singh, J.P.; Youngdahl, 
C.A.; Goretta, K.C.; Shi, D.; Poeppel, R.B. (Argonne Na- 
tional Lab., IL (USA)). Jan 1988. Contract W-31109-ENG- 
38. 10p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89009819/JAW. 

From 10. winter meeting on low-temperature physics and 
high-temperature superconductors; Cocoyoc, Mexico (16 Jan 1989). 

Bulk specimens of YBazCusO/sub x/ and BiSr2CaCuzO/sub 
y/ have been formed and then processed by sintering in the solid 
state, in the presence of a liquid phase, or by sinter forging. Both 
Y- and Bi-based superconductors are difficult to densify by solid- 
state sintering but easy to densify in the presence of a liquid phase. 
Effects of sintering conditions on superconducting properties are, 
however, different between the two materials. These differences 
will be discussed. Attempts to texture microstructures and increase 
J/sub c/ by sinter forging techniques have been successful for Y- 
based superconductors, but unsuccessful for Bi-based superconduc- 
tors. 20 refs., 4 figs. 


24767 (CONF-8903102—2) Diffusion in high-T/sub c/ 
superconductors. Rothman, S.J.; Routbort, J.L. (Argonne 
National Lab., IL (USA)). Mar 1989. Contract W-31109- 
ENG-38. 21p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009792/JAW. 
From NATO advanced study institute on diffusion in materi- 
als; Aussois, France (12 Mar 1989). 
e tracer diffusion of oxygen has been measured in the 
high T/sub c/ superconductors La/sub 2-x/Sr/sub x/CuQ, (x = 
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0.1, 0.15, 0.2) and in YBazCusO/sub 7-8/, using secondary ion mass 
spectrometry (SIMS) to obtain the depth profiles. The diffusion co- 
efficients in La/sub 2-x/Sr/sub x/CuO, decrease with increasing x, 
a result that is explained on the basis of a simple defect model, 
which also provides an explanation for the peak in the plot of T/ 
sub c/ vs x. The depth profiles for YBazCusO/sub 7-5/ require two 
volume diffusion terms for a good fit, and this is explained in terms 
of the anisotropy of diffusion in this structure. The results are com- 
pared to values in the literature, and analyzed in terms of the theo- 
ries of Bakker et al., Tu et al., and Ronay and Nordlander. 38 refs., 
13 figs., 2 tabs. 


24768 (DOE/ER—0410) Basic research in superconduc- 
tor, ceramic and semiconductor sciences at selected Japanese 
Laboratories: Based on a 1988 visit: highlights, summary and 
overview, detailed notes from selected Japanese Laboratcries. 
(USDOE Office of Energy Research, Washington, DC. 
Office of Basic Energy Sciences; Department of Commerce, 
Washington, DC (USA). Office of Japanese Technical Lit- 
erature; Office of Naval Research, Arlington, VA (USA)). 
Feb 1989. 213p. NTIS, PC A10/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009637/JAW. 

This report is a summary and overview of basic research in 
superconductor at Japanese Laboratories. The information was pro- 
vided by individual Japanese researchers. (JF) 


24769 (DOE/ER/45306—1) A model precursor to Si-N- 
C-O ceramics: Progress report June 1988--December 1988. 
Amin, P.; Abrahams, P.; Mariam, Y.H. (Atlanta Univ., GA 
(USA). Dept. of Chemistry). Dec 1988. Contract FG05- 
87ER45306. 1lp. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010029/JAW. 

Much research and developmental attention is given nowa- 
days to high-technology ceramics because of their potential uses as 
engineering and structural materials. Despite the interest and the 
progress made in this area, the processing technology for high-tech- 
nology ceramics has not yet reached a stage that would warrant 
wide-spread introduction of such materials for various applications. 
One of the reasons for this state of affairs is probably the lack of 
models to direct further research and development. As part of our 
effort in the search for simple model systems for the development 
of ceramic materials, we have synthesized Si-C-N homopolymers 
and copolymers from hydrazine and dichlorosilanes. Pyrolysis ex- 
periments on these polymers indicate that one of the polymer sys- 
tems can be expected to be a promising precursor to Si-N-C-O ce- 
ramics as well as a model system for the development of (Si-N-C- 
O)-based ceramic materials. 1 ref., 4 figs. 


24770 (DOE/ER/45306—3) Further investigations on 
precursors to Si-N-C-O ceramics: Progress June 1988--De- 
cember 1988. Feng, K.; Mariam, Y.H. (Atlanta Univ., GA 
(USA). Dept. of Chemistry). Dec 1988. Contract FG05- 
87ER45306. 9p. NTIS, PC A02/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89010047/JAW. 

We have recently reported that polymethylsilylethylenedia- 
mine (PMSED) can serve as a precursor to silicon nitride and/or 
silicon carbonitride/silicon axycarbonitride. The procedure used for 
the preparation of the polymer was that of Rochow and Minne, 
and in that procedure the silane to diamine ratio was 1:2 whereas 
the product (polymer) yield was about 50%. Since condensation of 
dichlorosilanes with diamines are known to result in mixed cyclic 
and acyclic structures, we were interested in exploring the various 
conditions under which cyclic structures would predominate over 
acyclic ones and vice versa. This communication thus deals with 
the cyclic to acyclic ratios, the percent cyclic, percent yields that 
are obtainable under different reaction conditions. We have also 
prepared poly(hexamethyldisilazany])-silyl-ethylenediamine 
(PHMDSSED), which should be essentiaily acyclic, to determine 


its decomposition behavior vis a vis that of PMSED. 6 refs., 8 figs., 
1 tab. 


24771 (DOE/ER/45325—2) Diffraction studies of the 
structure of glasses and liquids: Technical progress report. 
Moss, S.C. (Houston Univ., TX (USA). Dept. of Physics). 
1989. Contract FG05-87ER45325. 5ip. NTIS, PC A04/MF 


AOl - OSTI; 1; GPO Dep. Order Number DE89010063/ 
JAW. 
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The Houston program on glasses and liquids has continued 
over the year with an expanded activity into vitreous TiO. and 
amorphous metals/quasicrystals. The modeling study of vitreous 
SiOz has been published and the study of amorphous melanin is 
well underway in-house. We have also begun some promising mod- 
eling work on the icosahedral glass model (IGM) for quasicrystals 
and have completed a preliminary study of epitaxial diamond crys- 
tal growth on the (111) silicon crystal surface (initially undertaken 
to study the expected “amorphous” diamond-like phase). The work 
on GLAD at the Argonne IPNS continues on schedule under the 
direction of Dr. David L. Price. The status of the Phase I instru- 
ment has been published and the Phase II development is underway 
with an evacuated flight path, additional detectors and a final data 
acquisition system in progress. It is our expectation that the final 
instrument will be the most advanced of its kind in the world for 
the study of a wide variety of problems in glasses, liquids and 
amorphous materials. 


24772 (HASYLAB—87/01) Photoemission and photon- 
stimulated ion desorption investigations for oxides and hy- 
droxides of the rare earths europium and ytterbium. Voss, 
H.J. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Hamburger Synchrotronstrahlungslabor; 
Hamburg Univ. (Germany, F.R.). Fachbereich Physik). Jan 
1987. 112p. (In German). Deutsches Elektronen-Synchro- 
tron (DESY), Hamburg (Germany, F.R.). Hamburger 
Synchrotronstrahlungslabor. 

In the present diploma thesis it is investigated where in the 
RE oxides the dominantly desorbing hydrogen comes from in the 
PSD experiments. Moreover, information is obtained on the oxida- 
tion process, valence or surface composition and on the mecha- 
nisms leading to desorption. (BHO). 


24773 (INFN-LNF—88-61(P)) Fabrication process and 
superconducting behavior of sintered Y/sub 1/ Ba/sub 2/ 
Cu/sub 3/ O/sub 7/ ceramic samples. Gambardella, U.; Pa- 
terno, G.; Alvani, C.; Casadio, S. (Istituto Nazionale di 
Fisica Nucleare, Frascati (Italy). Lab. Nazionale di Frascati; 
ENBA, Frascati (Italy). Centro Ricerche Energia; ENEA, 
Casaccia (Italy). Centro Ricerche Energia). (Istituto Nazion- 
ale di Fisica Nucleare, Rome (Italy)). 1988. 6p. NTIS (US 
Sales Only), PC A02/MF AOli - OSTI; INIS. Order 
Number DE89610236/JAW. 

Submitted to Vuoto, Sci. Tecnol. 

Eletric and superconducting properties of Y/sub 1/ Ba/sub 
2/ Cu/sub 3/ O/sub 7/ sintered samples have been measured at dif- 
ferent temperatures and in the presence of a magnetic field. The ef- 
fects of some fabrication parameters, e.g. sintering temperature and 
time, on these properties have been investigated. The limiting affect 
on the critical current density through the Y/sub 1/ Ba/sub 2/ Cu/ 
sub 3/ O/sub 7/ samples is discussed in terms of the inter-grain 
coupling. Highest density samples sintered at temperature above 
950 C/sup 0/ sustain lower critical current densities, and are more 
sensitive to the magnetic field. 


24774 (INIS-mf—11922) Photoemission measured by syn- 
chrotron radiation at pseudo-ternary borides R(Rh/sub 1-x/ 
T/sub x/)/sub 4/B/sub 4/ with R = Y, Ho and T = Ru, Ir 
for the investigation of superconducting and magnetic proper- 
ties. Knauf, R. (Erlangen-Nuernberg Univ., Erlangen (Ger- 
many, F.R.). Naturwissenschaftliche Fakultaet 1 - Mathema- 
tik und Physik). 17 Nov 1986. 148p. (In German). NTIS 
(US Sales Only), PC AO7/MF AOl. Order Number 
DE88757400/JAW. 

In the present thesis pseudo-ternary Borides R(Rh/sub 1-x/ 
T/sub x/)/sub 4/ B/sub 4/ with R = Ho, Y and T = Ru, Ir were 
prepared and their superconducting and magnetic phase diagrams 
were determined. The electronic properties are characterized by 
synchrotron radiation photoemission. It is shown that a broadening 
of the energy-level density and a band shift lead to the supercon- 
ducting phase diagrams of these compounds. (BHO). 
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24775 (INIS-mf—11933) Photon stimulated desorption 
investigations of positive ions of MgO, TiO/sub 2/, Yb/sub 
2/O/sub 3/, Nd/sub 2/O/sub 3/, H/sub 2/O/Si(100), CaF/ 
sub 2//Si and of H/sub 2/0, CO and NO on Yb and Nd in 
the energy range 14 eV up to 800 eV. Senf, F. (Hamburg 
Univ. (Germany, F.R.). Fachbereich Physik). 18 Dec 1987. 
192p. (In German). NTIS (US Sales Only), PC A09/MF 
A0O1. Order Number DE88757406/JAW. 

Photon-stimulated desorption of positive ions from surfaces 
has been studied with synchrotron radiation in the photon energy 
range 14 -800 eV of the 'FLIPPER’-monochromator using a time- 
of-flight mass spectrometer. TiO/sub 2/, as a prototype of a maxi- 
mal valency ionic compound, shows a strong desorption of O/sup 
+-/ in the photon energy range of the Ti 3 p -> 3d- and Ti 2p -> 
3d-resonance as well as at the 0 1s-excitation due to intraatomic re- 
spectively intraatomic Auger decays, which is in agreement with 
the Knotek-Feibelman model. The desorption of F/sup +/ from 
CaF/sub 2/-covered silicon is found to follow the respective excita- 
tion and decay processes in Ca and F. In addition, the very large 
cross section for the F/sup +/ desorption causes a radiation 
damage by photons of more than about 30 eV. The adsorbate 
system H/sub 2/O/Si (100) needs a multiple electron excitation to 
show a significant desorption setting in only 30 eV above the 0 Is 
threshold. The rare earth metals Yb and Nd covered with O/sub 2/ 
, H/sub 2/0, CO or NO exhibit a competitive desorption of O/sup 
+/ partly due to intraatomic Auger decays caused by single elec- 
tron excitations and partly due to multiple electron excitations. The 
variation of the 0/sup +/ yield with regard to the different adsor- 
bates on Yb and Nd is unexpectedly low. A detailed investigation 
was concerned with thin oxidized Mg-films and differently pre- 
pared MgO-single-crystals. Here we found a very efficient desorp- 
tion of O/sup +/ and H/sup +/ resulting from the excitation of O 
1s-surface-excitons. In addition, the strong hole-hole-interaction 
energy of crystalline MgO appears to be responsible for a sup- 
pressed O/sup +/-signal in the energy range of the Mg 2p-excita- 
tion. (orig./BHO). 


24776 (LA-UR—89-739) Influence of ion irradiated 
SrTiO; on the properties of thin film oxide superconductors. 
Bordes, N.; Cohen, M.; Nastasi, M.; Rollett, A.D.; Maggio- 
re, C.J. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 20p. (CONF-890468—3). NTIS, 
PC A03/MF A0O1 - OSTI; 1; GPO Dep. Order Number 
DE89009409/JAW. 

From 16. international conference on metallurgical coatings 
and equipment exhibit; San Diego, CA, USA (17 Apr 1989). 

The quality of high temperature superconducting thin films 
is dependent on the structure of the substrate used. The present 
work examines the effects of radiation damaged SrTiO; substrates 
on the properties of Y:1BazCusO; thin film superconductors. Prior 
to film deposition, single crystal SrTiO; substrates were cooled to 
77 K and irradiated with 400 keV Ne ions to doses of 1 {times} 
1015 and 1 {times} 10'* ions/cm? Following deposition the film/ 
substrate couples were annealed in wet” oxygen at either 850 or 
900{degree}C. Films on substrates irradiated at high doses showed 
an increase in transition width from 2 to 8 degrees and lowered 
transition temperature from 92 to 65 K relative to films on low 
dose and unirradiated substrates. These differences are discussed in 
terms of results obtained from high energy and Rutherford backs- 
cattering (RBS) and channeling experiments, scanning electron mi- 
croscopy (SEM) observations and x-ray diffraction data (XRD). 


24777 (LBL—26622) High resolution electron microscopy 
and microanalysis of ferrites and cuprates. Thomas, G. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1988. Contract 
AC03-76SF00098. 20p. (CONF-890190—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010441/JAW. 

From 5. international conference on ferrites; Bombay, India 
(10 Jan 1989). 

Ceramics in general have similar problems in processing to 
achieve the desired purity of composition, microstructures, mor- 
phology and properties, and hence the inter-relationships between 
these factors are of great concern for materials scientists and engi- 
neers. Defects such as intergranular phases are common to many 
ceramic systems. 19 refs., 14 figs., 1 tab. 
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24778 (N—89-15251) Improved silicon carbide for ad- 
vanced heat engines. Annual report. Whalen, T.J.; Winterbot- 
tom, W.L. (Ford Motor Co., Dearborn, MI (USA)). 
1986. 103p. (NASA-CR—179477; NAS—1.26:179477), 
NTIS, PC A06/MF AO1. 

Work performed to develop silicon carbide materials of high 
strength and to form components of complex shape and high reli- 
ability is described. A beta-SiC powder and binder system was 
adapted to the injection molding process and procedures and proc- 
ess parameters developed capable of providing a sintered silicon 
carbide material with improved properties. The initial effort has 
been to characterize the baseline precursor materials (beta silicon 
carbide powder and boron and carbon sintering aids), develop 
mixing and injection molding procedures for fabricating test bars, 
and characterize the properties of the sintered materials. Parallel 
studies of various mixing, dewaxing, and sintering procedures have 
been carried out in order to distinguish process routes for improv- 
ing material properties. A total of 276 MOR bars of the baseline 
material have been molded, and 122 bars have been fully processed 
to a sinter density of approximately 95 percent. The material has a 
mean MOR room temperature strength of 43.31 ksi (299 MPa), a 
Weibull characteristic strength of 45.8 ksi (315 MPa), and a Weibull 
modulus of 8.0. Mean values of the MOR strengths at 1000, 1200, 
and 14000 C are 41.4, 43.2, and 47.2 ksi, respectively. Strength con- 
trolling flaws in this material were found to consist of regions of 
high porosity and were attributed to agglomerates originating in the 
initial! mixing procedures. The mean stress rupture lift at 1400 C of 
five samples tested at 172 MPa (25 ksi) stress was 62 hours and at 
207 MPa (30 ksi) stress was 14 hours. New fluid mixing techniques 
have been developed which significantly reduce flaw size and im- 
prove the strength of the material. Initial MOR tests indicate the 
strength of the fluid-mixed material exceeds the baseline property 
by more than 33 percent. 


24779 (N—89-15257) Strength of hot isostatically pressed 
and sintered reaction bonded silicon nitrides containing Y2Os;. 
Sanders, W.A.; Mieskowski, D.M. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Jan 1989. 10p. (NASA-TM—101443; E— 
4429; NAS—1.15:101443). NTIS, PC A02/MF AO1. 

The hot isostatic pressing of reaction bonded SisN, contain- 
ing Y2Os produced specimens with greater room temperature 
strengths than those by high pressure nitrogen sintering of the same 
material. Average room temperature bend strengths for hot isostati- 
cally pressed reaction bonded silicon nitride and high pressure ni- 
trogen sintered reaction bonded silicon nitride were 767 and 670 
MPa, respectively. Values of 472 and 495 MPa were observed at 
1370 C. For specimens of similar but lower Y2O3 content produced 
from SisN4 powder using the same high pressure nitrogen sintering 
conditions, the room temperature strength was 664 MPa and the 
1370 C strength was 402 MPa. The greater strengths of the reaction 
bonded silicon nitride materials in comparison to the sintered sili- 
con nitride powder material are attributed to the combined effect of 
processing method and higher Y2Os content. 


24780 (ORNL/TM—11103) Single-crystal growth of 
Group IVB and VB carbides by the floating-zone method. 
Finch, C.B.; Chang, Y.K.; Abraham, M.M. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1989. Contract AC05- 
840R21400. 34p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010289/JAW. 

The floating-zone method for the growth of Group IVB and 
VB carbides is described and reviewed. We have systematically in- 
vestigated the technique and confirmed the growth of large single 
crystals of TiC/sub 0.95/, ZrC/sub 0.93/, ZrC/sub 0.98/, VC/sub 
0.80/, NbC/sub 0.95/, TaC/sub 0.89/. Optimal growth conditions 
were in the 0.5-2.0 cm/h range under 8-12 atm helium. Good crys- 
tal growth results were achieved with hot-pressed starting rods of 
90-95% density, using a "double pancake” induction coil and a 200- 
kHz/100- kW rf power supply. 36 refs., 5 figs., 3 tabs. 
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24781 (PB—89-156590/XAB) ZrO. fibers prepared by 
sol-gel method: preparation process of gel fibers and their mi- 
crostructure change on heating. Kamiya, K.; Yoko, T.; 
Tanaka, K.; Itoh, H.; Iwai, M. (Asahi Glass Foundation for 
Industrial Technology, Tokyo (Japan)). 1988. 11p. NTIS, 
PC E12. 

Text in Japanese; Included in Reports of the Asahi Glass 
Foundation for Industrial Technology, Vol. 52, 255-265(1988). 

The ZrOz gel fibers were prepared by spinning of the 
Zr(O.1C3H7)4/H20/C2H;OH/HCI solutions during the sol-gel reac- 
tion at 80°C when the initial H2O/akloxide and C.H;OH/alkoxide 
molar ratios were 0.7 to 1.5 and larger than 4, respectively. The 
CaO-containing ZrO: gel fibers were also obtained by a similar pro- 
cedure using Ca(CH;sCOO) and Zr(O.nC3H7)4 as raw materials. 
The conversion process of the gel fibers to oxide fibers on heating 
was followed by thermal analyses, infrared spectroscopy, X-ray dif- 
fraction, SEM observation and pore characteristics analyses. Organ- 
ic groups such as -OC3H7, -OC:Hs and CHsCOO- which were in- 
volved in the gel fibers were abruptly removed at 300 about 400°C, 
resulting in the precipitation of tetragonal ZrOz2 and the increase of 
surface area and pore volume. Such a sudden structure change 
caused the crack formation in ZrOz fibers. However, the addition 
of CaO effectively suppressed such a crack formation and undesir- 
able transformation of tetragonal ZrO2z to monoclinic ZrOz. Thus, 
CaO-stabilized ZrO. fibers which are still somewhat porous were 
obtained by heating CaO-ZrO: gel fibers above 1000°C. 


24782 (PB—89-856991/XAB) Silicon nitride ceramics 
and refractories. April 1984-March 1989 (Citations from the 
NTIS data base). Report for April 1984-March 1989. (Na- 
tional Technical Information Service, Springfield, VA 
(USA)). Mar 1989. 145p. NTIS PC NO1/MF Nol. 

Supersedes PB—88-861463. 

This bibliography contains citations concerning the proper- 
ties, preparation, fabrication, testing, and applications of silicon ni- 
tride. Applications include utilization in gas-turbine components 
and heat exchangers. Sintering methods and materials, and micros- 
tructural analyses are discussed. (This updated bibliography con- 
tains 222 citations, 15 of which are new entries to the previous edi- 
tion.) 


24783 (PB—89-857486/XAB) Cubic boron nitride: tools 
and abrasives. January 1972-February 1989 (Citations from 
the US Patent data base). Report for January 1972-February 
1989, (National Technical Information Service, Springfield, 
VA (USA)). Mar 1989. 70p. NTIS PC NO1/MF NO1. 

This bibliography contains citations of selected patents con- 
cerning materials of cubic boron nitride (CBN) for machine tools 
and superhard abrasives. Included are methods of producing CBN 
compacts and abrasive structures for cutting tools, tool inserts, 
grinding wheels, wire drawing dies, gears, and drill bits. Bonding 
methods on various substrates are also presented. (Contains 146 ci- 
tations fully indexed and including a title list.) 


24784 (PB—89-857999/XAB) Ceramic heat exchangers. 
January 1970-March 1989 (Citations from the US Patent 
data base). Report for January 1970-March 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Mar 1989. 75p. NTIS PC NO1/MF NOl1. 

Supersedes PB—88-860457. 

This bibliography contains citations of selected patents con- 
cerning the use of ceramic materials in the manufacture of industri- 
al heat exchangers that are resistant to corrosion, abrasion, and 
thermal stresses. The design and fabrication of rotary, recuperative, 
and regenerative heat exchangers are discussed. Ceramic heat ex- 
changers employed in gas turbines and waste-heat-recovery equip- 
ment are described. (This updated bibliography contains 153 cita- 
tions, 10 of which are new entries to the previous edition.) 


24785 (PB—89-858567/XAB) Ceramic tribological mate- 
rials, January 1970-February 1989 (Citations from the US 
Patent data base). Report for January 1970-February 1989. 
(National Technical Information Service, Springfield, VA 
(USA)). Mar 1989. 64p. NTIS PC NO1/MF NOl1. 

Supersedes PB—88-858238. 

This bibliography contains citations of selected patents con- 
cerning ceramic materials used as bearings or wear surfaces for ro- 
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tating or sliding mechanisms. In many of the patents cited, the 
method of applying the tribological ceramic is a part of the patent. 
In other cases, a patent on a specific design requires ceramic mate- 
rials as a part of the bearing surface. Applications include shaft 
bearings, ceramic seals for pumps, sliding wear surfaces for piston 
and cylinder assemblies, and ceramic journals for gas bearings. 
(This updated bibliography contains 120 citations, 11 of which are 
new entries to the previous edition.) 


24786 (PNL-SA—15944) Analysis of packed-particle re- 
arrangement during colloidal ceramic processing: Gamma-ray 
densitometry and a review of alternative methods. Schilling, 
C.H.; Samuels, W.D.; Aksay, I.A. (Pacific Northwest Lab., 
Richland, WA (USA)). Mar 1989. Contract AC06- 
76RLO01830. 17p. (CONF-8810346—1). NTIS, PC A03/MF 
- OSTI; 1; GPO Dep. Order Number DE89009066/ 
AW. 

From Symposium on advanced techniques for characterizing 
ceramics; San Francisco, CA, USA (25 Oct 1988). 

Electrostatic and steric repulsion forces that arise during col- 
loidal processing of ceramics affect packed-particle arrangements in 
the powder consolidation stage and may influence microstructure 
development during sintering. A gamma-ray attenuation apparatus 
is used for nondestructive in situ measurement of porosity and com- 
position during drying, sintering, and a wide range of consolidation 
processes. A study is presented which utilizes the apparatus to ana- 
lyze solution chemistry effects on packed-particle rearrangement 
during sedimentation of colloidal a-AlOs. Advantages of gamma- 
ray densitometry for the analysis of ceramic particle rearrangement 
are compared with those of alternative methods, such as rheology 
studies, consolidation kinetic modeling, permeability measurements, 
and various techniques for analyzing porous media. Gamma-ray 
densitometers may be used to augment these alternative techniques 
and assist in the development of more advanced rearrangement 
models. 73 refs., 2 figs. 


24787 (SAND—88-2449) Sintering schedule and sample 
geometry effects on the electrical and physical properties of 
high field varistor materials. Gardner, T.J.; Lockwood, S.J. 
(Sandia National Labs., Albuquerque, NM (USA)). Feb 
1989. Contract AC04-76DP00789. 53p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010523/ 
JAW. 

The sample size scale-up required for the preparation of 
large (production-size) varistor slugs was found to produce material 
which did not meet both the electrical and physical property speci- 
fications when sintered using the standard schedule. As a result, the 
effects of sintering schedule variables (heating rate, soak tempera- 
ture, and soak time) on the electrical and physical properties of 
high field varistor materials were investigated. One sintering sched- 
ule was found to be particularly effective in generating large, thick 
varistor slugs with reproducible electrical properties within specifi- 
cations, but the physical characteristics did not meet program goals. 
Empirical relationships between the electrical and physical proper- 
ties of sintered high field varistors showed that it was not possible 
to meet program goals with production-size (21.5 in. dia, 0.6--0.7 
in. thick) varistor parts. The sample thickness was found to play a 
significant role in determining the electrical properties of varistors 
sintered using a standard sintering schedule (732A). Significant de- 
creases in electric field (E) and nonlinearity coefficient (a) were 
noted with corresponding increases in sample thickness. A new 
sample geometry was identified which produced sintered varistor 
material meeting both electrical and physical property specifica- 
tions. Sintered varistor microstructures were evaluated and corre- 
lated with the electrical and physical properties. 34 refs., 11 figs., 5 
tabs. 


24788 (SAND—89-0706C) Chemical state depth profiling 
by Auger signal decomposition: Silicon oxynitride. Neilson, 
G.C. (Sandia National Labs., Albuquerque, NM (USA)). 
1989. Contract AC04-76DP00789. 17p. (CONF-890468—5). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009830/JAW. 

From 16. international conference on metallurgical coatings 
and equipment exhibit; San Diego, CA, USA (17 Apr 1989). 
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Thin silicon nitride (SisN,) films are widely used as a dielec- 
tric in metal-nitride-oxide-silicon (MNOS) structures for radiation 
hard non-volatile memories. The retention of charge in these de- 
vices depends, among other things, on the chemistry of the films. It 
has been reported that charge transport in MNOS structures can be 
reduced by replacing the SisN, film by a silicon oxynitride (SiO/ 
sub x/N/sub y/) film. In order to understand the relationship be- 
tween chemistry and retention of charge, it is necessary to have a 
technique that can determine the chemistry of the films as a func- 
tion of depth. This can be accomplished with Auger electron spec- 
troscopy by using fingerprint spectra for each of the elements and 
compounds present in the sample. By using classical least-squares 
techniques, a unique combination of the standard spectra can be 
found that best fits the unknown spectrum. When this method is re- 
peated for each spectrum in a depth profile, a chemical state depth 
profile is obtained. The use of this technique to profile oxynitride 
films where the SiO2 content varies between 0 and 12 atomic per- 
cent is presented. 6 refs., 7 figs. 


24789 (SIEMENS-KWU-U9—414/88/006) Qualification 
of readily soluble mixed oxide fuels. Final report. Goll, W.; 
Schlemmer, F.; Dewes, P.; Fischer, G.; Porsch, D.; Sonth- 
eimer, F.; Wuertz, R. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.). Abt. Brennelement-Technologie; Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Jul 1988. 97p. (In German). NTIS (US Sales 
Only), PC AOS/MF A0Ol. Order Number DE88757430/ 
JAW. 

The status and results of post-irradiation testing of readily 
soluble UO/sub 2//PuO/sub 2/ (MOX) fuel produced by the gran- 
ulate II, OCOM and AUPuC methods and irradiated under steady- 
state (Obrigheim NPP) and transient (HFR Petten research reactor) 
conditions are presented. Under steady-state operating conditions, 
all fuel rods exhibited good operating behavior. The changes in fuel 
rod and fuel dimensions during irradiation were comparable to 
those for UO/sub 2/ fuel rods. Under transient power conditions, 
the MOX/granulate II fuel rods exhibited unsatisfactory ramping 
behavior which led to the abandonment of this fabrication process. 
In contrast, all MOX/AUPuC fuel rods remained intact even up to 
high burnup levels (43 GWd/tM) above the current failure thresh- 
old for UO/sub 2/ fuel rods. Corresponding investigations for 
MOX/OCOM fuel rods have not been finished yet. Tests to deter- 
mine the solubility of plutonium in MOX/OCOM and MOX/ 
AUPuC fuels under reprocessing plant conditions yielded high Pu 
solubilities comparable to UO/sub 2/ fuel. (orig.) With 20 refs., 25 
tabs., 27 figs. 


24790 (UCID—21660) Characterization of erbium oxide 
particles and separation into a desired size range for coating 
applications. Krikorian, O.H.; Curtis, P.G. (Lawrence Liver- 
more National Lab., CA (USA)). Feb 1989. Contract W- 
7405-ENG-48. 10p. NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009667/JAW. 

Experience has shown that in general erbium oxide (erbia) 
coatings applied by the aqueous slurry process are durable and pro- 
vide protection for desired applications. A difficulty is encountered 
however when stainless steel parts that have been coated with erbia 
need to be welded together. We find that the erbia undergoes con- 
siderable fracturing and spaliation in the heat-affected zone of the 
weld, and no longer provides adequate protection. We believe that 
there are two basic reasons why the erbia fractures and spalls 
during welding: (1) erbia has poor thermal shock resistance, and (2) 
water contained in the erbia is expelled with sufficient force during 
the weld to damage the coating. The objective of this study is to 
conduct experimentation with the following goals: (1) to character- 
ize the particle-size distribution in Rhone Poulenc and Research 
Chemicals erbia, and (2) to separate a quantity of Research Chemi- 
cals erbia to within a narrow size range in the vicinity of 5 um, and 
submit this material to workers in the area of erbia coatings so that 
studies can be carried out to evaluate the potential improvement in 
weld resistance using larger and more uniform particle sizes. 3 refs., 
6 figs. 
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24791 Universal correlations between T/sub c/ and n/sub 
s//m (carrier density over effective mass) in high-T/sub c/ 
cuprate superconductors. Uemura, Y.J.; Luke, G.M.; Stern- 
lieb, B.J.; Brewer, J.H.; Carolan, J.F.; Hardy, W.N.; 
Kadono, R.; Kempton, J.R.; Kiefl, R.F.; Kreitzman, S.R.; 
and others. (Department of Physics, Columbia University, 
New York City, New York 10027). Physical Review Letters; 
62: No. 19, 2317-2320(8 May 1989). 

The muon-spin-relaxation rate o has been measured in six- 
teen specimens of high-T/sub c/ cuprate superconductors (the 
2:1:4, 1:2:3, 2:2:1:2, and 2:2:2:3 series). This has allowed us to study 
the magnetic field penetration depth A and thus the superconduct- 
ing carrier density n/sub s/ divided by the effective mass m/sup */ 
(oproportionall/A?proportionaln/sub s//m/sup */). A universal 
linear relation between T/sub c/ and o(T-—+0)proportionaln/sub s// 
m/sup */ has been found with increasing carrier doping. In heavily 
doped samples, however, T/sub c/ shows saturation and suppres- 
sion with increasing n/sub s//m/sup */. This saturation starts at 
different values of n/sub s//m/sup */ for materials with different 
multiplicities of CuO planes. 


24792 Optical-absorption and photoionization measure- 
ments from the excited states of Ce/sup 3+/:Y;Al,O/sub 
12/. Hamilton, D.S.; Gayen, S.K.; Pogatshnik, G.J.; Ghen, 
R.D.; Miniscalco, W.J. (Department of Physics and Institute 
of Materials Science, University of Connecticut, Storrs, 
Connecticut 06269-3046). Physical Review [Section] B: Con- 
densed Matter; 39: No. 13, 8807-8815(1 May 1989). 

The optical transitions in Ce/sup 3+/:YsAlsO/sub 12/ from 
the lowest 5d excited state of the Ce/sup 3+/ ion to the host con- 
duction band have been investigated. Two spatially overlapped and 
time-sequenced laser pulses were used to observe directly the excit- 
ed-state absorption (ESA) and the two-step photoionization of the 
cerium ions. The peak cross section of the ESA transition is (1.0 
+- 0.3) x 10/sup -17/ cm? at 700 nm. The ESA spectrum was 
measured from 600 to 880 nm and is used to construct an energy- 
level diagram for the Ce/sup 3+/ ions relative to the energy-band 
states of the YsAl;O/sub 12/ host. The energy gap between the 
lowest relaxed 5d state and the conduction-band edge is estimated 
to be 10 000 cm/sup -1/. Strong-probe saturation measurements in- 
dicate a slow and inefficient back-transfer of excitation to the 
cerium ions following the ESA. Photoconductivity measurements 
were used to confirm the two-step photoionization of the cerium 
ions. 


24793 Preparation, characterization, and superconducting 
properties of tetragonal LaBaCaCu;O/sub 7+//sub 5/. 
Peng, J.L.; Klavins, P.; Shelton, R.N.; Radousky, H.B.; 
Hahn, P.A.; Bernardez, L.; Costantino, M. (Department of 
Physics, University of California, Davis, California 95616). 
Physical Review [Section] B: Condensed Matter; 39: No. 13, 
9074-9079(1 May 1989). 

Samples of LaBaCaCusO/sub 7+//sub 5/ were prepared by 
standard solid-state reactions. X-ray powder diffraction data taken 
in the temperature range 6--300 K reveal no structural transition. 
Thermogravimetric analysis was used to determine the oxygen con- 
tent 5. Both magnetization and resistivity measurements indicate 
sharp superconducting transitions (AT<4 K) at 78 K for samples 
with 6 = 0 +- 0.05. Broad transitions were always observed for 
samples with 5<0, although the T/sub c/ onsets remained essen- 
tially constant. A sample with excess oxygen (6>0) achieved by 
high-pressure oxygen annealing showed a broad transition, as well 
as a T/sub c/ which was depressed by 10 K. We consider these 
experimental results in the context of ordering of the cations La, 
Ba, and Ca as well as oxygen sublattice ordering. We estimate the 
electronic coefficient of specific heat y and the Ginzburg-Landau 
parameters €/sub GL/, A/sub GL/, and k/sub GL/ from the meas- 
ured temperature dependence of H/sub c/2 and the Pauli suscepti- 
bility. 
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24794 Formation of the 110-K superconducting phase via 
the amorphous state in the Bi-Sr-Ca-Cu-O system. Shi, D.; 
Tang, M.; Vandervoort, K.; Claus, H. (Materials Science 
Division, Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] B: Condensed Matter; 39: 
No. 13, 9091-9098(1 May 1989). 

The thermodynamic and kinetic behavior of both the 85 and 
110-K superconducting phases during the crystallization annealing 
process have been observed and analyzed using x-ray diffraction, 
magnetic shielding, and resistivity measurements in crystallized Bi- 
Sr-Ca-Cu-O glasses with nominal compositions BigSr2Ca2CusO/sub 
x/ (2:2:2:3), BigSr2CasCusO/sub x/ (2:2:3:4), and BieSr2CayCusO/ 
sub x/ (2:2:4:5). A single superconducting transition near 110 K has 
been observed in both resistive and magnetization shielding experi- 
ments for crystallized samples with 2:2:3:4 and 2:2:4:5 nominal com- 
positions. Eutectic crystallization occurs during annealing of rapid- 
ly solidified glass samples. Both the 85-K and CagCuOs phases co- 
operatively nucleate and grow from the amorphous matrix. The 
110-K phase subsequently forms at the interfaces between the eu- 
tectic products, controlled by calcium and copper diffusion. A 
phase-change cycling has been observed, during which the 110-K 
phase increases in volume percent with increasing annealing time at 
870 °C in calcium- and copper-rich samples. It then vanishes as an- 
nealing is prolonged at the same temperature. This behavior also 
occurs with different time periods depending on the initial calcium 
and copper composition of the samples. Microstructural changes as- 
sociated with such cycling have also been observed. Also discussed 
are crystallization mechanisms, diffusion phenomena, and related 
superconducting properties. 


24795 Electronic structure of YBa2CusO/sub 7-//sub 5/ 
including strong correlation effects. Costa-Quintana, J.; 
Lopez-Aguilar, F.; Balle, S.; Salvador, R. (Departamento de 
Fiiaasica, Grupo de Electromagnetismo, Universidad Au- 
tonoma de Barcelona, Bellaterra E-08193 Barcelona, Spain). 
Physical Review [Section] B: Condensed Matter; 39: No. 13, 
9675-9678(1 May 1989). 

The occupied and unoccupied valence-band density of states 
of YBazCusO/sub 7-//sub 5/ is determined considering a coherent 
potential which includes the Coulomb intrasite d-d correlation. The 
p states tend to be all occupied and, as a consequence, the most lo- 
calized d states with the XZ symmetry tend to be unoccupied 
giving rise to an upper Hubbard band. This picture is in good 
agreement with the direct and inverse photoemission spectrosco- 
pies. 


24796 High-energy spin and charge excitations in 
La,:CuQ,. Lyons, K.B.; Sulewski, P.E.; Fleury, P.A.; Carter, 
H.L.; Cooper, A.S.; Espinosa, G.P.; Fisk, Z.; Cheong, S. 
(AT&T Bell Laboratories, Murray HIll, New Jersey 07974). 
Physical Review [Section] B: Condensed Matter; 39: No. 13, 
9693-9696(1 May 1989). 

Inelastic light scattering studies of LazCuQ,., both pure and 
doped with lead, over the energy range 0--1 have revealed the 
presence of high-frequency A:/sub g/ scattering components, in the 
spectral region 3500--6000 cm/sup -1/, while also providing the 
complete line shape for the previously reported spin-pair mode of 
B:/sub g/ symmetry. Two main bands, broad and overlapping, are 
observed in this region with maxima near 3500 and 5200 cm/sup - 
1/. The various spectral features show different resonance behav- 
ior. We suggest that a model based upon coupled spin and charge 
excitations will be required to describe these spectra. 


24797 Virtual electric quadrupole fluctuations: A mecha- 
nism for high T/sub c/. Cox, D.L.; Jarrell, M.; Jayaprakash, 
C.; Krishna-murthy, H.R.; Deisz, J. (Department of Physics, 
The Ohio State University, 174 West 18th Avenue, Colum- 
bus, Ohio 43210). Physical Review Letters; 62: No. 18, 2188- 
2191(1 May 1989). 

We present the first detailed study of a mechanism for high- 
T/sub c/ superconductivity where oxygen-hole pairing is mediated 
via the exchange of virtual fluctuations of copper electric quadru- 
pole moments. The excitation scale A=0.1--0.5 eV is large enough 
for high T/sub c/, but the interaction is still significantly retarded. 
This mechanism explains the absence of superconductivity in doped 
LazNiOx., the pressure dependence of T/sub c/, and the different 


character of 60-K and 90-K phases of YBazCusO/sub 7-//sub 5/ 
(through filling-dependent gap nodes). Experimental tests of the 
model are proposed. 


24798 Evidence for two pinning mechanisms with noble 
metals on InP(110). Cao, R.; Miyano, K.; Lindau, I.; Spicer, 
W.E. (Stanford Electronics Laboratories, Stanford Universi- 
ty, Stanford, California 94305). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
861-864(May 1989). 

Interfacial chemistry and Fermi-level movement for inter- 
faces of noble metals on InP(110) prepared at room temperature 
(RT) and 80 K low temperature (LT) have been examined using 
photoelectron spectroscopy. An interfacial reaction is detected for 
all the RT interfaces as well as the LT Cu/InP interface, and the 
Fermi levels are pinned at 0.95 eV above the valence-band maxi- 
mum (VBM). However, for LT Au/InP and Ag/InP, no reaction is 
seen, and the Fermi level is pinned around 0.7 eV above the VBM. 
The 0.7-eV pinning position at the near ideal LT Au/InP and Ag/ 
InP interface is associated with metal induced gap states (MIGS), 
whereas, that at 0.95 eV is associated with defects formed during 
the interfacial reaction. These results indicate that both MIGS and 
defects can be important in the Fermi-level pinning and that the 
former is dominant only when the defect density is sufficiently low. 


24799 Ar and excess N incorporation in epitaxial TiN 
films grown by reactive bias sputtering in mixed Ar/N2 and 
pure N2 discharges. Hultman, L.; Sundgren, J.; Markert, 
L.C.; Greene, J.E. (Department of Physics, Linkoeping Uni- 
versity, S-58183 Linkoeping, Sweden). Journal of Vacuum 
Science and Technology, A: Vacuum, Surfaces, and Films; 7: 
No. 3, 1187-1193(May 1989). 

Epitaxial TiN films were grown on (100), (110), and (111) 
oriented MgO by reactive magnetron sputtering from a Ti target in 
both mixed Ar/N2 and pure Ne discharges. An applied negative 
substrate bias V/sub s/ (0=V/sub s/=600 V) was used to vary the 
flux and energy of impinging Ar* and/or N*2 ions. The film mi- 
crostructure was analyzed by transmission electron microscopy and 
electron channeling and the relative concentration C/sub Ar/ of 
trapped Ar was measured by energy-dispersive x-ray analysis. For a 
given value of V/sub s/, C/sub Ar/ initially increased with increas- 
ing substrate temperature T/sub s/ above the epitaxial temperature 
T/sub e/{similar—to}550 °C due to more efficient Ar channeling 
as the crystals became better ordered. However, C/sub Ar/ 
reached a maximum for all film orientations at T/sub s/ 
{similar—to}750 °C and decreased at higher T/sub s/ due to Ar 
loss by segregation to the surface and desorption. At a given T/sub 
s/ and V/sub s/, C/sub Ar/ increased with the channel width in 
the order: (110)>(100)>(111). Gas bubbles formed in films deposit- 
ed at 550=T/sub s/<800 °C and 400=V/sub s/=600 V due to 
precipitation from a supersaturation of implanted Ar and/or N. 


24800 Determination of valence states in Fe;sQ, by reso- 
nant photoemission. Lad, R.J.; Henrich, V.E. (Applied Phys- 
ics, Yale University, New Haven, Connecticut 06520). Jour- 
nal of Vacuum Science and Technology, A: Vacuum, Surfaces, 
and Films; 7: No. 3, 1893-1897(May 1989). 

We report resonant photoemission measurements across the 
Fe 3p—3d photoabsorption threshold from the (110) surface of 
cleaved single-crystal FesO, using synchrotron radiation. The reso- 
nant enhancement effect is used to distinguish the Fe 3d-derived 
states from the overlapping O 2p states in the valence band. The Fe 
3d-derived states are found to extend about 18 eV below the Fermi 
level. Constant-initial-state spectroscopy across the Fe 3p excitation 
threshold reveals that this large valence bandwidth is due to a sig- 
nificant amount of cation--ligand inybridization; this result is in 
accord with recent configuration interaction cluster calculations of 
the photoemission final states in iron oxides reported by Fujimori et 
al. The electronic levels that are primarily associated with the dif- 
ferent Fe?* and Fe* cation environments in FesO, are identified 
based on a comparison with photoemission spectra measured from 
cleaved Fe/sub x/O (x=0.945) and a-Fe,Os single crystals. Upon 
Oz adsorption, the Fes0,(110) surface is rapidly oxidized, as evi- 
denced by a decrease in the photoemission features associated with 
the Fe** valence state. 
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24801 Cross-sectional transmission electron microscopy 
of the interfaces between physical vapor deposited TiN/sub 
x/ coatings and steel substrates. Erdemir, A.; Cheng, C.C. 
(Maieriais and Components Technology Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2486-2490(May 1989). 

The functional lifetime of surface coatings for mechanical, 
tribological, and metallurgical applications is strongly related to 
their structural and interfacial characteristics. In this study, cross- 
sectional transmission electron microscopy (XTEM) and electron 
energy-loss spectroscopy were concurrently employed to investi- 
gate the structural and chemical states of the TiN films and inter- 
faces formed during sputter deposition and ion plating. The effects 
of deposition temperatures and processes on the solid-state interac- 
tions between the film and substrate materials are reported. In addi- 
tion, convergent beam electron diffraction studies were incorporat- 
ed in the present study to assist in interpreting the XTEM observa- 
tions. The results show that exposure to high temperatures during 
ion plating strongly influences the microstructural as well as chemi- 
cal states of the TiN films and the film--substrate interfaces. 


24802 Large dielectric constants and massive carriers in 
LasCuQ,. Reagor, D.; Ahrens, E.; Cheong, S.W.; Migliori, 
A.; Fisk, Z. (Los Alamos National Laboratory, MS-K764, 
Los Alamos, New Mexico 87545). Physical Review Letters; 
62: No. 17, 2048-2051(24 Apr 1989). 

We report measurements of the conductivity and dielectric 
constant as a function of frequency and temperature on samples of 
LazCuQ, from dc to 100 GHz. An analysis of the frequency de- 
pendence of the complex conductivity indicates that the high-fre- 
quency dielectric constant is large (=50) and weakly temperature 
dependent. The dc charge carriers are massive (1100m/sub e/), 
weakly damped, and partially pinned. 


24803 Magnetic dynamics of La,CuQ, and La/sub 2-// 
sub x/Ba/sub x/CuQ,. Aeppli, G.; Hayden, S.M.; Mook, 
H.A.; Fisk, Z.; Cheong, S.; Rytz, D.; Remeika, J.P.; Espin- 
osa, G.P.; Cooper, A.S. (AT&T Bell Laboratories, Murray 
Hill, New Jersey 07974). Physical Review Letters; 62: No. 17, 
2052-2055(24 Apr 1989). 

High-energy inelastic neutron scattering is used to resolve 
spin waves in LazCuQ,. The corresponding long-wavelength veloc- 
ity is 0.85 +- 0.03 eV A, well above previous bounds set by ther- 
mal neutron scattering. Within experimental error, conventional 
spin-wave theory gives an excellent description of the magnetic dy- 
namics for momentum and energy transfers below 0.15 A/sup -1/ 
and 0.1 eV, respectively. Doping with Ba changes the magnetic dy- 
namics; the data indicate a combination of spin-wave softening and 
damping effects. 


24804 Magnetic measurements of the upper critical field 
of YBacCusO/sub 7-//sub 65/ single crystals. Welp, U.; 
Kwok, W.K.; Crabtree, G.W.; Vandervoort, K.G.; Liu, J.Z. 
(Materials Science Division, Argonne National Laboratory, 
Argonne, Illinois 60439). Physical Review Letters; 62: No. 16, 
1908-1911(17 Apr 1989). 

de magnetization measurements in fields up to 5 T on single 
crystals of YBazCusO/sub 7-//sub 6/ reveal a well defined onset of 
diamagnetism allowing a unique magnetic determination of the 
upper critical field and its anisotropy. The upper-critical-field slopes 
are -1.9 and -10.5 T/K corresponding to coherence lengths of 16 
and 3 A for fields perpendicular and parallel to the CuO planes. At 
the magnetically determined nucleation temperatures no distinct 
features are found in resistive transition curves. 


24805 Polycrystalline hexagonal boron nitride films on 
SiO, for III-V semiconductor applications. Hurd, J.L.; Perry, 
D.L.; Lee, B.T.; Yu, K.M.; Bourret, E.D.; Haller, E.E. 
(Center for Advanced Materials, Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
Journal of Materials Research; 4: No. 2, 350-354(Mar 1989). 

Isotropic hexagonal BN (h-BN) films were deposited on 
SiO. crucibles used for synthesis of GaAs. Deposited films were 
analyzed for composition, morphology, and growth rates using 
proton resonant scattering, optical absorption, x-ray and electron 
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diffraction, and transmission electron microscopy. The silicon con- 
centration of GaAs synthesized in BN coated crucibles was ap- 
proximately one order of magnitude higher than that for GaAs syn- 
thesized in uncoated crucibles under identical synthesis conditions. 


24806 Kinetics of silicon nitride crystallization in N* -im- 
planted silicon. Kaushik, V.S.; Datye, A.K.; Kendall, D.L.; 
Martinez-Tovar, B.; Simons, D.S.; Myers, D.R. (Depart. 
ment of Chemical and Nuclear Engineering, University of 
New Mexico, Albuquerque, New Mexico 87131). Journal of 
Materials Research; 4: No. 2, 394-398(Mar 1989). 

Implantation of nitrogen at 150 KeV and a dose of 1 x 101%/ 
cm? into (110) silicon results in the formation of an amorphized 
layer at the mean ion range, and a deeper tail of nitrogen ions. An- 
nealing studies show that the amorphized layer recrystallizes into a 
continuous polycrystalline SisN, layer after annealing for 1 h at 
1200 °C. In contrast, the deeper nitrogen fraction forms discrete 
precipitates (located 1 4m below the wafer surface) in less than 1 
min at this temperature. The areal density of these precipitates is 5 
x 10’/cm? compared with a nuclei density of 1.6 x 10°/cm? in the 
amorphized layer at comparable annealing times. These data sug- 
gest that the nucleation step limits the recrystallization rate of 
amorphous silicon nitride to form continuous buried nitride layers. 
The nitrogen located within the damaged crystalline silicon lattice 
precipitates very rapidly, yielding semicoherent crystallites of a-- 
SisNa. 


24807 Comparison of thermal conductivity data for par- 
tially stabilized zirconia with values derived from thermal dif- 
fusivity results. Williams, R.K.; Bates, J.B.; Graves, R.S.; 
McElroy, D.L.; Weaver, F.J. (Oak Ridge National Lab., 

TN (USA)). International Journal of Thermophysics; 9: No. 4, 
587-598(Jul 1988). Contract AC05-840R21400. 

The thermal conductivity of partially stabilized zirconia was 
measured over the temperature range 320-1273 K using the radial 
heat flow method. The data have an absolute uncertainty of about 
+/- 2% and repeat measurements showed no evidence of changes 
in the thermal conductivity at high temperatures. This also was true 
for the thermal diffusivity data, which were obtained in vacuum 
over the temperature range 300-1473 K. Both sets of thermal con- 
ductivity data pass through minima at high temperatures. Quantita- 
tive differences were observed in the temperatures and thermal 
conductivities of the two minima. The results were analyzed by as- 
suming parallel conduction by phonons and photons, and the 
phonon component was identified by fitting lower-temperature 
data. Extrapolating this curve allowed identification of the photon 
contribution to the thermal conductivity at high temperatures. The 
photon contribution approached a T® function and was larger in the 
thermal conductivity specimens. The difference in the photon con- 
tributions correlates with changes in the optical properties of the 
samples produced during the high temperature measurements. 


24808 Microwave sintering of boron carbide. Blake, 
R.D.; Katz, J.D.; Petrovic, J.J.; Sheinberg, H. (to US Dept. 
of Energy). US Patent Application 7-206,153. 10 Jun 1988. 
8p. Contract W-7405-ENG-36. DE89009652 NTIS, PC 
A02/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89009652/JAW. 

A method for forming boron carbide into a particular shape 
and densifying the green boron carbide shape. Boron carbide in 
powder form is pressed into a green shape and then sintered, using 
a microwave oven, to obtain a dense boron carbide body. Densities 
of greater than 95% of theoretical density have been obtained. 1 
tab. 


24809 Process for producing organic products containing 
silicon, hydrogen, nitrogen, and carbon by the direct reaction 
between elemental silicon and organic amines and products 
formed thereby. Pugar, E.A.; Morgan, P.E.D. (to US Dept. 
of Energy). US Patent Application 7-177,270. 4 Apr 1988. 
26p. Contract FG03-85ER45221. DE89010101 NTIS, PC 
A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010101/JAW. 

A process is disclosed for producing, at a low temperature, a 
high purity organic reaction product consisting essentially of sili- 
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con, hydrogen, nitrogen, and carbon. The process comprises react- 
ing together a particulate elemental high purity silicon with a high 
purity reactive amine reactant in a liquid state at a temperature of 
from about O{degree}C up to about 300{degree}C. A high purity 
silicon carbide/silicon nitride ceramic product can be formed from 
this intermediate product, if desired, by heating the intermediate 
product at a temperature of from about 1200-1700{degree}C for a 
period from about 15 minutes up to about 2 hours or the organic 
reaction product may be employed in other chemical uses. 


24810 The interaction between titanium and nitrogen 
under conditions of combustion and low heating rates. Deevi, 
S.; Munir, Z.A. (Div. of Materials Science and Engineering, 
College of Engineering, Univ. of California, Davis, CA 
(US)). pp 623-630 of High temperature materials chemistry - 
IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The synthesis of titanium nitride through the combustion of 
compacted titanium powders in a nitrogen atmosphere was investi- 
gated. The extent of this gas-solid reaction was determined as a 
function of the progression of the combustion wave. It was shown 
that the passage of the wave results in the formation of a relatively 
thin surface layer of the nitride and that the largest extent of the 
reaction between titanium and nitrogen took place during an after- 
burn period. DTA studies on loose titanium powders showed the 
existence of an intermediate phase, Ti/sub 2/, in contrast to the 
combustion studies in which the product phases (TiN and a solid 
solution) were formed directly. 


24811 The combustion synthesis of boride composites. 
Halverson, D.C. (Lawrence Livermore National Lab., 
Livermore, CA (US)). pp 613-622 of High temperature ma- 
terials chemistry - IV. Volume 88-5. Munir, Z.A.; Cubic- 
ciotti, D.; Tagawa, H. Pennington, NJ; The Electrochemi- 
cal Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The authors have investigated the combustion synthesis 
process as a means of producing hard, tough, lightweight B/sub 4/ 
C/TiB/sub 2/ composites. The experimental program was based on 
thermodynamic calculations. Adiabatic temperatures and product 
compositions were determined on the basis of the stoichiometry and 
initial temperature of the reactants. For lightweight products the 
composition must be relatively rich in the B/sub 4/C component. 
They found that B/sub 4/C-rich composites could only be obtained 
by increasing the initial temperature of the reactants. The product 
is a hard, porous material whose toughness should be enhanced by 
filling the pores with aluminum using a liquid-metal infiltration 
process. 


24812 Synthesis of the monoclinic yttria by thermal 
plasma processing. Vogt, G.J. (Materials Science and Tech- 
nology Div., Los Alamos National Lab., Los Alamos, NM 
(US)). pp 572-583 of High temperature materials chemistry - 
IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Submicron powders of monoclinic yttria were prepared by 
thermal plasma processing of commercial yttria powder. The start- 
ing yttria powder was vaporized in the hot tail flame of a thermal 
argon plasma and the resulting vapor was quenched with hydrogen 
gas to form yttria particles with a 21-nm mean diameter. The syn- 
thesis of yttria by oxidizing yttrium carbide in the plasma was also 
examined. The plasma powders were characterized by powder x- 
ray diffraction, transmission electron microscopy, and differential 
thermal analysis. 
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24813 High temperature processing of superconducting 
Y¥/sub 1/Ba/sub 2/Cu/sub 3/O/sub 6.9/. Ginley, D.S.; Ven- 
turini, E.L.; Kwak,J.F.; Baughman, R.J.; Morosin, B. 
(Sandia National Labs., Albuquerque, NM (US)). pp 334- 
344 of High temperature materials chemistry - IV. Volume 
88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, 
E J; The Electrochemical Society (1988). (CONF-8710216— 
J} 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The YBaCuO system has produced superconductors with T/ 
sub c/ over 90K. Integral to the production of these materials is 
high temperature sintering and subsequent oxygen annealing proc- 
esses. In this paper, the authors present results directed toward op- 
timizing these two process steps. They find that oxygen stabilizes 
the YBa/sub 2/Cu/sub 3/O/sub 6.9/ material against decomposi- 
tion to temperatures near the melting point, allowing processing at 
higher temperatures which produces significantly higher quality 
single phase material and somewhat improved grain to grain con- 
tacts. 


24814 The role of grain boundaries in the dissolution of 
UO/sub 2/ by molten zircaloy. Olander, D.R.; Kim, K.T. 
(Univ. of California, Berkeley, CA (US)). pp 325-333 of 
High temperature materials chemistry - IV. Volume 88-5. 
Munir, Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, NJ; 
The Electrochemical Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Interaction of polycrystalline UO/sub 2/ with molten zirca- 
loy showed that the dissolution mechanism of UO/sub 2/ was ob- 
served to involve penetration and detachment of the grains of the 
oxide by the molten zircaloy. Similar tests with single-crystal UO/ 
sub 2/ specimens showed that less severe attack occurred because 
of the absence of grain boundaries, although subgrain boundaries or 
dislocations provide high-diffusivity pathways for preferential 
oxygen removal. 


24815 Laser induced vaporization of uranium dioxide. 
Olander, D.R.; Yagnik, S.K. (Dept. of Nuclear Engineering, 
Univ. of California, and Materials and Chemical Sciences 
Div., Lawrence Berkeley Lab., Berkeley, CA (US)). pp 427- 
436 of High temperature materials chemistry - IV. Volume 
88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, 
NJ; The Electrochemical Society (1988). (CONF-8710216— 


From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Experiments employing rapid surface heating of UO/sub 2/ 
targets in vacuum, by a pulsed laser and detection of resulting va- 
poring species by a quadrupole mass spectrometer were performed. 
Target surface temperatures, measured by an automatic pyrometer, 
were found to be in excellent agreement with those calculated theo- 
retically. The mass spectrometric measurements confirmed vapori- 
zation free molecule flow below peak temperature of about 2500 K. 
At higher surface temperatures, the magnitude of the signal ceased 
to increase with temperature and its temporal shape showed two 
peaks, thus failing to agree with either the free molecule or a colli- 
sional flow model. Since further measurements of the quantity of 
UO/sub 2/ vaporized based on neutron activation analysis were 
found to be in good agreement with the vapor pressure of UO/sub 
2/, only the possibility of clustering of UO/sub 2/ due to gas phase 
condensation could explain these observations. 
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REFER ALSO TO CITATION(S) 23961, 23961, 24152, 24277, 24286, 24328, 
24354, 24693, 24768, 24770, 24775, 24809, 24905, 24919, 24970, 25016, 25038, 
25049, 25054, 25205 


24816 (AD-A—201744/0/XAB) Optical and electrical 
properties of semiconducting rhenium disilicide thin films. 
Long, R.G.; Bost, M.C.; Mahan, J.E. (Colorado State Univ., 
Fort Collins (USA). Dept. of Electrical Engineering). 1988. 
13p. NTIS, PC A03/MF AOl1. 
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Pub. in Thin Solid Films, Vol. 162, 29-40(1988). 

Thin polycrystalline films of rhenium disilicide, a narrow- 
band-gap semiconductor, were prepared by furnace reaction of thin 
films of rhenium with silicon wafers. The band structure of the ma- 
terial was probed by measuring the normally incident spectral 
transmittance and’ reflectance, together with the temperature de- 
pendence of the conductivity. The band gap appears to be indirect 
with a magnitude of slightly less than 0.12 eV. A direct transition 
at approximately 0.36eV was also observed. 


24817 (AD-A—201830/7/XAB) Epitaxial niobium ni- 
tride/incnlater layered structures. Talvacchio, J.; Gavaler, 
J.R.; Braginski, A.I. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Research and Development Center). 
1988. 27p. NTIS, PC A03/MF AOl1. 

Pub. in Metallic Multilayers and Epitaxy, 109-134(1988). 

The properties of niobium nitride/insulator multilayers are 
reviewed. The NbN layers were polycrystalline or (100), (111), 
(110) or (135) single crystal films. The insulator was a 3 to 50 A 
thick epitaxial layer of Al2Os, MgO, or a metastable pseudo-binary 
compound, Mgl-xCaxO. The particular composition, x=0.27, was 
chosen to match the oxide lattice constant to that NbN. Supercon- 
ductive tunneling measurements were used in conjunction with 
XPS, LEED, RHEED, and TEM to construct a model of oxide 
tunnel barrier microstructure and evaluate disorder in the layers of 
NbN adjacent to oxide interfaces. It was found that the chemistry 
of the native oxide of NbN can be modified during artificial oxide 
deposition to form a carboxide that effectively seals thin spots in 
the artificial oxide. A comparison of tri-layers made with MgO or 
with lattice-matched MgO-CaO showed little difference in the 
mode of epitaxial growth or in the superconducting properties of 
adjacent NbN layers. Niobium nitride films and tunnel junctions 
grown by single-crystal epitaxy had better superconducting proper- 


ties than equivalent polycrystalline samples, particulary at tempera- 
tures less than 300 C. 


24818 (AD-A—201833/1/XAB) Fundamental studies and 
device development in beta silicon carbide. Semi-annual 
progress report, 1 February-31 August 1988. Davis, R.F. 
(North Carolina State Univ., Raleigh (USA). Dept. of Mate- 
rials Science and Engineering). 31 Aug 1988. 32p. (NCS/ 
MAT/D—0013). NTIS, PC A03/MF AO1. 

The primary thrust of research of this period has been to de- 
posit and characterize the contact materials of TaSi2 and Al on n- 
and p-type material, respectively. Auger electron spectroscopy de- 
tected some oxygen throughout the thickness of these films. Cur- 
rent voltage characteristics were nonlinear and highly resistive due 
to oxygen contamination in the films. A new ultrahigh-vacuum dep- 
osition chamber is being constructed to deposit pure contacts. Rec- 
tifying contacts of gold, platinum, and PtSix were also studied. Pt 
surpassed Au in its rectifying properties. Ion implantation into 
alpha and beta silicon carbide at room temperature and 550C were 


also conducted. A new capacitance voltage system was purchased 
and commissioned. 


24819 (AD-A—201861/2/XAB) Composite reliability en- 
hancement via reloading. Master's thesis. Jones, M.C. (Naval 
Postgraduate School, Monterey, CA (USA)). Sep 1988. 
160p. NTIS, PC A08/MF AOI. 

Composite strength is an inverse function of the size of the 
composite. As the use of composites expands into larger applica- 
tions, such as airplane wings, missile components, and ship super- 
structures the ability to accurately predict composite performance 
for large applications has become more important. The composite 
failure process is sequential and initiates with early breaking of the 
weak fibers. Concentration of breakage sites accumulate and lead to 
ultimately catastrophic failure. Prestressing fibers prior to solidifica- 
tion of the matrix has been demonstrated to increase the reliability 
of the composite by minimizing the spatial concentration of the 
breakage sights. This study concentrates on quantifying the level of 
preload and gauge length to optimize the prestress effect. Computer 
simulations of graphite bundle tests were used to validate actual 
AS-4 graphite bundle tests. The simulations were then extended to 
predict prestress performance. 
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24820 (AD-A—202201/0/XAB) Pulse response of elec- 
trets to energetic ions. Doctoral thesis. Berggren, S.R. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). 
School of Engineering). Sep 1988. 147p. (AFIT/DS/ENP— 
88-1). NTIS, PC A07/MF AO1. 

The purpose of this study was to investigate how electrets 
respond to energetic ion irradiation. When an energetic ion inter- 
acts with an electret, a dielectric material containing a quasi-perma- 
nent electrostatic polarity, both electrical signals and luminescence 
signals result. The energetic ions used in the study were alpha parti- 
cles and fission fragments. The electrets used were corona-charged 
and electron-beam charged polyfluoroethylene propylene. Both 
direct interaction (with the electret material itself) and indirect 
interaction (with the air above the electret) were studied. The 
electret’s pulse electrical response was measured at surface and 
near-surface electrodes using a charge-sensitive amplification system 
and a multi-channel analyzer. Alpha particles were found to 
produce an electrical pulse response by indirect interaction. The 
pulse luminescence response of electrets was measured using a pho- 
tomultiplier-amplifier-multi-channel analyzer system. Because the 
direct response to energetic ions was found to be transient, it may 
not be useful in radiation detection. 


24821 (AD-A—202225/9/XAB) Interfacial studies of 
chemical vapor infiltrated (CVI) ceramic-matrix composites. 
Annual report, 1 August 1987-31 July 1988. Brennan, J.J. 
(United Technologies Research Center, East Hartford, CT 
(USA)). 1 Oct 1988. 82p. (R—88-917779-2). NTIS, PC A05/ 
MF AOl. 

The objective of this program is to investigate the fiber/ 
matrix interfacial chemistry in Chemical Vapor Infiltrated Silicon 
Carbide matrix composites utilizing Nicalon SiC and Nextel 440 
mullite fibers and how this interface influences composite properties 
such as strength, toughness, and environmental stability. The SiC 
matrix was deposited using three different reactants; methyldichlor- 
osilane (MDS), methyltrichlorosilane (MTS), and dimethyldichloro- 
silane (DMDS). It was found that by varying the reactant gas flow 
rates, the ratio of carrier gas to reactant gas, the type of carrier gas 
(hydrogen or argon), the flushing gas used in the reactor prior to 
deposition (hydrogen or argon), or the type of silane reactant gas 
used, the composition of the deposited SiC could be varied from 
very silicon rich (75 at %) to carbon rich (60%) to almost pure 
carbon. Stoichiometric SiC was found to bond very strongly to 
both Nicalon and Nextel fibers, resulting in a weak and brittle com- 
posite. A thin carbon interfacial layer deposited either deliberately 
by the decomposition of methane or inadvertently by the introduc- 
tion of argon into the reactor prior to silane flow, resulted in a 
weakly bonded fiber/matrix interface and strong and tough com- 
posites. However, composites with this type of interface were not 
oxidatively stable. Preliminary results point to the use of a carbon- 
rich SiC interfacial zone to achieve a relatively weak, crack-deflect- 
ing fiber/matrix bond but also exhibiting oxidative stability. 


24822 (AD-A—202374/5/XAB) Corrosion behavior of 
SiC-reinforced aluminum alloys. Technical review, 1 May 
1985-1 September 1987. McIntyre, J.F.; Le, A.H.; Golledge, 
S.; Conrad, R. (Naval Surface Warfare Center, Silver 
Spring, MD (USA)). 25 Sep 1987. 77p. (NSWC-TR—87- 
326). NTIS, PC AO5/MF AO1. 

The corrosion behavior of SiC reinforced aluminum alloys 
exposed to chloride environments is reported. Electrochemical 
techniques were used to characterize corrosion behavior. Corrosion 
topography was investigated using scanning electron microscopy 
and energy-dispersive x-ray spectroscopy. The effect of heat treat- 
ment on the corrosion behavior of SiC/AA-2124 was investigated. 
Results indicate that intermetallics strongly influence corrosion. 


24823 (AD-A—202380/2/XAB) Materials processing dia- 
mond: etching, doping by ion implantation, and contact forma- 
tion. Annual technical report, 1 October 1987-30 September 
1988. Chu, W.K. (North Carolina Univ., Chapel Hill 
(USA). Dept. of Physics and Astronomy). 30 Sep 1988. 43p. 
NTIS, PC A03/MF AO1. 


Publication/patents/presentations/honors report. 
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Natural diamond was doped with B or P ion implantation at 
liquid nitrogen temperature. Ions of C were implanted prior to the 
dopant implants, in order to enhance the vacancy concentration in 
the diamond, thereby increasing the likelihood that the dopant 
atoms would occupy substitutional lattice sites, and thus be electri- 
cally active. Various post-implantation annealing methods were em- 
ployed to reduce the residual damage in the crystals. Type Ila dia- 
mond crystals were implanted with boron ions with or without 
prior carbon-ion implantation. The samples were kept at liquid ni- 
trogen temperature during both implantation steps. A strong near- 
edge optical absorption band appeared after implantation, and par- 
tially recovered during annealing at 800 C. For the highest B-im- 
plantation fluence, optical absorption peaks at 2800 to 3000 recipro- 
cal centimeters were observed that were in the same vicinity as the 


absorption peaks attributed to substitutional boron atoms in natural 
p-type diamond. 


24824 (AD-A—203318/1/XAB) Interfaces in carbon- 
carbon composites. Peebles, L.H.; Meyer, R.A.; Jortner, J. 
(Office of Naval Research, Arlington, VA (USA)). 1988. 
18p. NTIS, PC A03/MF AO1. 

Pub. in Interface in Polymer, Ceramic and Metal Matrix 
Composites, 1-16(1988). 

Carbon-carbon composites, consisting of a carbon matrix re- 
inforced with carbon fibers, have complex microstructures. Several 
types of interfaces, microcracks, and various degress of local anisot- 
ropy were observed. This paper provides examples of microstruc- 
tures seen in carbon-carbon composites, with emphasis on the inter- 
faces. Information relating to the degree of bonding at interfaces, 
and its effects on composite behavior, is reviewed. The causes and 
effects of the various observed microstructures are beginning to be 


understood, but there remain many questions deserving further 
study. 


24825 (CANMET—80-11E) Mineral insulation. A critical 
study. Winer, A.A. (Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario (Canada)). 1980. 25p. (CE— 
02474). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Mineral insulation, a glass fibre product formed from melting 
mixtures of inorganic material, is a simple and economical compo- 
nent in energy conservation. Because of expected shortages in 
energy fuels and subsequent increases in costs, all economic sectors 
will be affected. The Canada Centre for Mineral and Energy Tech- 
nology is involved in a project on mineral insulation. As part of 
this project, a critical study of the literature and field trips to indus- 
try have been made and discussions held with experts in insulation 
technology. Composition of the inorganic mixture and temperature 
both influence glass structure, and structure in turn determines glass 
properties. Important parameters in fiberizing the glass are viscosi- 
ty, temperature, surface tension, and density. Phase equilibria dia- 
grams are very useful in determining optimum composition and 
correct fiberizing temperature. Most mineral producers in Canada 
use the cupola melting furnace and wheel spinning process but the 
electric furnace is becoming more popular because of its inherent 
advantages, such as the ability to use a finer and therefore more ho- 
mogenous charge. It is also more easily controlled and inhibits en- 
vironmental pollution. In electric melting, electrical conductivity is 
an important parameter and is related to the degree of ionization. 
Tests are performed on mineral insulation products to satisfy stand- 
ards established for applications in industry, building, and homes. 
Such~standards are not uniform across the country but may vary 
according to local requirements. 


24826 (CONF-881155—67) Molecular dynamics simula- 
tion of mass and charge transport in superionic conductors, 
and structural correlations in chalcogenide glasses. Vashishta, 
P.; Rino, J.P.; Kalia, R.K. (Argonne National Lab., IL 
(USA)). Jan 1989. Contract W-31109-ENG-38. 16p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009862/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Structural properties, single-particle dynamics, and the 
charge transport are studied in superionic conductor Ag2Se using 
the molecular dynamics (MD) technique. The calculations are 
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based on a model of interionic potentials in which ions interact 
through Coulomb interaction, steric repulsion and charge-dipole 
interaction due to the large electronic polarizability of the selenium 
ions. Structural and dynamics correlations are studied at five tem- 
peratures in the superionic phase. Among the structural correlations 
the results are presented for partial pair correlation function, co- 
ordination numbers, bond angle distributions and wave-vector de- 
pendence of the Bragg intensities. Detailed comparison with neu- 
tron and x-ray single crystal diffraction experiments. The calculated 
temperature dependence of the self-diffusion constant of silver is in 
good agreement with the tracer diffusion measurements. The spec- 
tra of velocity autocorrelation functions and the frequency depend- 
ent ionic conductivity are calculated. The Haven’s ratio is also in 
good agreement with experiments. 21 refs., 9 figs., 2 tabs. 


24827 (CONF-890130—5) SiC whisker-reinforced 
SiAION composites: Effect of sintering aid content. Tiegs, 
T.N. (Oak Ridge National Lab., TN (USA)). 1989. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89010376/JAW. 

From 13. annual conference on composites and advanced ce- 
ramics; Cocoa Beach, FL, USA (15 Jan 1989). 

SiAION matrix composites reinforced with SiC whiskers 
were hot- pressed with various levels of yttrium aluminum garnet 
(YAG) as a sintering aid. The YAG content affected the amounts 
of liquid phases present during fabrication. It was determined that 
some liquid phase is required to achieve high density composites. 
However, at high sintering aid levels, degradation of the matrix- 
whisker interface occurs and the composite fracture toughness is re- 
duced. 10 refs., 6 figs. 


24828 (CONF-8811147—2) Growth kinetics of grain- 
boundary induced melting: A molecular-dynamics study. Phill- 
pot, S.R.; Lutsko, J.F.; Wolf, D.; Yip, S. (Argonne National 
Lab., IL (USA)). Dec 1988. Contract W-31109-ENG-38. 7p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009855/JAW. 

From Symposium on atomic scale calculations in materials 
science; Boston, MA, USA (28 Nov 1988). 

The growth kinetics of melting nucleated at a high-angle 
twist boundary in silicon are investigated using molecular dynam- 
ics. Melting is found to be a two-stage process. In the first stage 
order is lost within a single plane at the interface and the density of 
the solid increases to that of the liquid. In the second stage the 
atomic coordination changes and an isotropic liquid is formed. 11 
refs., 4 figs., 1 tab. 


24829 (CONF-8904182—1) Analysis of an altered simple 
silicate glass using different mineral and standards. 
Mazer, J.J.; Bates, J.K. (Argonne National Lab., IL (USA)). 
Mar 1989. Contract W-31109-ENG-38. 13p. NTIS, PC 
A03/MF A0Ol1 - OSTI; 1; GPO Dep. Order Number 
DE89009835/JAW. 

From SCANNING '89/EM West; Long Beach, CA, USA 
(5 Apr 1989). 

titative analyses of alteration products formed during 

the aqueous corrosion of glass were performed using four different 
sets of standards: relevant mineral standards, an NBS glass stand- 
ard, and the unreacted center of the reacted glass. A simple silicate 
glass (containing Na, Mg, Al, Si, and Ca) was reacted in water 
vapor at 200{degree}C for 14 days. Up to eight alteration phases, 
including a Mg-rich smectite clay and a zeolite intermediate in 
composition between Ca-harmotome and phillipsite, formed on the 
glass surface. A set of EDS spectra of the bulk glass, the clay, and 
the zeolite were collected from a polished cross-section of the re- 
acted sample. Results are discussed. 6 refs., 2 figs., 3 tabs. 


24830 (CONF-8905118—3) Shrinkage effects on solidifi- 
cation. Alexiades, V. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400. 5p. NTIS, PC 
A02 - OSTI. Order Number DE89010836/JAW. 

From 2. international conference on trends on welding re- 
search; Gatlinburg, TN, USA (15 May 1989). 

When solid is denser than liquid, the volume reduction upon 
solidification of an encapsulated material creates a void (vapor 
bubble), making the phase-change process considerably more com- 
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plicated (since mass movement is induced). The void acts as a bar- 
rier to heat transfer (due to the very small conductivity of vapor) 
and we are interested on how this affects the solidification process. 
We construct a rather simple thermal model for solidification that 
accounts for the presence and growth of a void inside the cavity. 
Results of numerical simulations are presented as examples. 3 refs., 
3 figs., 1 tab. 


24831 (IREQ—630-G-561) Coating and repairing materi- 
als for concrete hydraulic structures damaged by erosion. 
Mirza, J. (Institut de Recherche d’Hydro-Quebec, Varennes, 
PQ (Canada)). 1988. 140p. (CE—02521). Canadian Electri- 
cal Association, Research & Development, Suite #500, One 
Westmount Square, Montreal, PQ, Canada H3Z 2P9; $75.00 
NON-MEMBERS; MEMBERS: PRICES UPON RE- 
QUEST, FUNDS CAN. 

The objectives of this project were to review and select the 
most suitable materials, existing as well as under development, for 
repairing concrete hydraulic structures damaged by erosion. The 
materials selected were cementitious grouts, polymer modified 
cement based mortars containing acrylics, styrene butadiene rubbers 
or copolymers, and epoxy mortars. These materials were tested 
comprehensively in the laboratory using two very essential, but 
most directly related properties, namely the bond strength and the 
erosion, for screening purposes. After screening tests, the selected 
materials were subjected to other physical tests including thermal 
compatibility with concrete, coefficient of thermal expansion, mod- 
ulus of elasticity, nitrogen gas permeability, weatherability and 
ageing etc. A total of 35 repairing materials, including a standard 
cement mortar from different manufacturers, were tested in the lab- 
oratory. Of these, 18 were eliminated in the two screening tests, a 
standard cement mortar being used as a reference in all cases. The 
test data indicated that the epoxy mortars exhibited the best results, 
followed by cementitious grouts and polymer mortars containing 
styrene butadiene rubber respectively; the poorest results were 
shown by polymer mortars containing acrylics and copolymers. 
Other physical tests revealed that the 17 selected materials could be 
used as repairing materials in one form or another. However, they 
cannot be placed in the same order as mentioned above as their use 
depends on the nature and the condition of the damage and, in ad- 
dition, on their performance in a given atmosphere. 40 refs., 67 
figs., 23 tabs. 


24832 (KFK—4487) Mechanical properties of carbon 
fibre reinforced thermoplastics for cryogenic applications. 
Ahlborn, K. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet 
fuer Maschinenbau). Jan 1989. 89p. (In German). NTIS (US 
Sales Only), PC A05/MF AOl. Order Number 
DE88757421/JAW. 

The high specific strength, the high specific stiffness and the 
excellent fatigue behaviour favours carbon fibre reinforced plastics 
(CFRP) as a supplement to metals for low temperature applications. 
The weakest link in the composite is the polymeric matrix, which is 
preloaded by thermal tensile strains and becomes brittle at low tem- 
peratures. Tough thermoplastic polymers show a higher cryogenic 
fracture strain than commonly used epoxy-matrix systems. Two 
carbon fibre reinforced tough thermoplastics (PEEK, PC) were 
tested at 293 K, 77 K and 5 K by tensile, bending and fatigue load- 
ing. It has been found, that the toughness of the matrices generally 
improves the static strength at low temperatures. In bidirectionally 
reinforced thermoplastics, transversal cracks appear in the matrix or 
in the boundary layer at composite strains below 0,2%, originated 
by the thermal preloading. The formation and development of the 
cracks depend on the fibre-matrix-bond and on the thickness of the 
composite layers. Fibre-misalignment results in a poor tension-ten- 
sion fatigue endurance limit of less than 50% of the static strength. 
Further developments in the manufacturing process are necessary 
to improve the homogeneity of the composite structure in order to 
increase the long term fatigue behaviour. 


24833 (N—89-15182) Analysis of delamination related 
fracture processes in composites. Final report, 12 February 
1986-30 September 1988. (Georgia Inst. of Tech., Atlanta 
(USA)). Sep 1988. 178p. (NASA-CR—184603; NAS— 
1.26:184603). NTIS, PC A09/MF AO1. 
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Delamination related fracture processes in composite materi- 
als are discussed. Thermal and moisture influences on the free-edge 
delamination of laminated composites, fracture analysis of local de- 
laminations in laminated composites, and strain energy release rates 
in belts are among the topics covered. 


24834 (N—89-15182, pp 22) Introduction to the analysis 
of delamination related fracture processes in composites. Ar- 
manios, E.A.; Rehfield, L.W. Sep 1988. NTIS, PC A09/MF 
A01. (NASA-CR—184603; NAS—1.26:184603). 

In Analysis of delamination related fracture processes in 
composition. Final report, 12 February-30 September 1988. 

This research concerns the analysis and prediction of dela- 
mination damage that occurs in composite structures on the subla- 
minate scale - that is, the scale of individual plies or groups of plies. 
The objective was to develop analytical models for fixed-mode de- 
lamination in composites. These include: (1) the influence of residu- 
al thermal and moisture strains; (2) local or transverse crack tip de- 
lamination originating at the tip of transverse matrix cracks; and (3) 
delamination in tapered composite under tensile loading. Computer 
codes based on the analytical models were developed and compari- 
sons of predictions with available experimental and analytical re- 
sults in the literature were performed. 


24835 (N—89-15182, pp 93) Study on the thermal and 
moisture influences on the free-edge delamination of laminat- 
ed composites. M.S. Thesis. Sep 1988. NTIS, PC A09/MF 
A0l1. (NASA-CR—184603; NAS—1.26:184603). 

In Analysis of delamination related fracture processes in 
composites. Final report, 12 February 1986-30 September 1988. 

A simple delamination analysis method is presented here. It 
is based on a shear-type deformation theory and includes hygroth- 
ermal effects. These environmental conditions are applied to the 
strain energy release rate and interlaminar shear stresses. The 
method is applied to mixed mode edge delamination specimens 
made of T300/5208 graphite/epoxy material. Residual thermal and 
moisture stresses significantly influenced the strain energy release 
rate and interlaminar stresses. Both experienced large increases 
when thermal conditions were added to the mechanical strains. 
These effects were alleviated when moisture stresses were included. 
Thermal effects on the interlaminar shear stress and total energy re- 
lease rate were totally alleviated for the same specific moisture con- 
tent. Moreover, the value of the moisture content was not signifi- 


cantly affected by the stacking sequence for the laminates consid- 
ered. 


24836 (N—89-15201) Role of rapid solidification process- 
ing in the fabrication of fiber reinforced metal matrix com- 
posites. Locci, I.E.; Noebe, R.D. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Jan 1989. 45p. (NASA-TM—101450; E— 
4449; NAS—1.15:101450). NTIS, PC A03/MF AOI. 
Advanced composite processing techniques for fiber rein- 
forced metal matrix composites require the flexibility to meet sever- 
al widespread objectives. The development of uniquely desired 
matrix microstructures and uniformly arrayed fiber spacing with 
sufficient bonding between fiber and matrix to transmit load be- 
tween them without degradation to the fiber or matrix are the mini- 
mum requirements necessary of any fabrication process. For most 
applications these criteria can be met by fabricating composite mon- 
otapes which are then consolidated into composite panels or more 
complicated components such as fiber reinforced turbine blades. 
Regardless of the end component, composite monotapes are the 
building blocks from which near net shape composite structures can 
be formed. The most common methods for forming composite 
monotapes are the powder cloth, foil/fiber, plasma spray, and arc 
spray processes. These practices, however, employ rapid solidifica- 
tion techniques in processing of the composite matrix phase. Conse- 
quently, rapid solidification processes play a vital and yet generally 
overlooked role in composite fabrication. The future potential of 
rapid solidification processing is discussed. 
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24837 (N—89-15255) Space environmental effects on pol- 
ymeric materials. Final technicaal report, 1 June 1987-15 
June 1988. Kiefer, R.L.; Orwoll, R.A. (College of William 
and Mary, Williamsburg, VA (USA)). 1988. 24p. (NASA- 
CR—184648; NAS—1.26:184648). NTIS, PC A03/MF AOl1. 

Two of the major environmental hazards in the Geosynchro- 
nous Earth Orbit (GEO) are energetic charged particles and ultra- 
violet radiation. The charged particles, electrons and protons, range 
in energy from 0.1 to 4 MeV and each have a flux of 10 to the 8th 
sq cm/sec. Over a 30 year lifetime, materials in the GEO will have 
an absorbed dose from this radiation of 10 to the 10th rads. The 
ultraviolet radiation comes uninhibited from the sun with an irradi- 
ance of 1.4 kw/sq m. Radiation is known to initiate chain sission 
and crosslinking in polymeric materials, both of which affect their 
structural properties. The 30-year dose level from the combined ra- 
diation in the GEO exceeds the threshold for measurable damage in 
most polymer systems studied. Of further concern is possible syner- 
gistic effects from the simultaneous irradiation with charged parti- 
cles and ultraviolet radiation. Most studies on radiation effects on 
polymeric materials use either electrons or ultraviolet radiation 
alone, or in a sequential combination. 


24838 (N—89-15437) Noninteractive macroscopic reliabil- 
ity model for ceramic matrix composites with orthotropic ma- 
terial symmetry. Duffy, S.F.; Manderscheia, J.M. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1989. 9p. (NASA-TM— 
101414; E—4512; NAS—1.15:101414; CONF-890612—). 
NTIS, PC A02/MF AOl1. 

From 34. international gas turbine and aeroengine congress 
and exposition; Toronto, Canada (4 Jun 1989). 

A macroscopic noninteractive reliability model for ceramic 
matrix composites is presented. The model is multiaxial and applica- 
ble to composites that can be characterized as orthotropic. Tensori- 
al invariant theory is used to create an integrity basis with invar- 
iants that correspond to physical mechanisms related to fracture. 
This integrity basis is then used to construct a failure function per 
unit volume (or area) of material. It is assumed that the overall 
strength of the composite is governed by weakest link theory. This 
leads to a Weibull type model similar in nature to the principle of 
independent action (PIA) model for isotropic monolithic ceramics. 
An experimental program to obtain model parameters is briefly dis- 
cussed. In addition, qualitative features of the model are illustrated 
by presenting reliability surfaces for various model parameters. 


24839 (PB—89-141055/XAB) Use of plate bending waves 
for elastic-property determination of polymers. Dean, G.D. 
(National Physical Lab., Teddington (UK)). 1988. 3lp. 
(NPL-DMA(A)—166). NTIS, PC E04/MF E04. 

A novel method is described for determining elastic proper- 
ties of both reinforced and isotropic plastics through measurement 
of the velocity of plate bending (Lamb) waves of frequency around 
100 kHz. The method is applicable to test-pieces or fabricated arti- 
cles in the form of a plate or shell of uniform thickness. Lamb 
waves may be launched and received at a single surface and travel 
with a velocity that is sensitive to in-plane tensile properties. The 
method can be used non-destructively for measuring the tensile 
stiffness in the direction of reinforcement in fiber reinforced plas- 
tics. The capabilities and limitations of the technique are demon- 
strated through measurements made on unreinforced plastics, an 
aligned carbon fiber reinforced material and two carbon fiber-rein- 
forced cross-ply laminates. 


24840 (PB—89-147532/XAB) Fabrication and properties 
of alumina-zirconia composites. Rytkoenen, T.; Keskinen, K.; 
Lintula, P. (Helsinki Univ. of Technology, Espoo (Finland). 
Lab. of Materials Processing and Powder Metallurgy). 1988. 
27p. (TKK-V-B—41). NTIS, PC E03/MF AOl1. 

The mixing homogeneity of alumina - zirconia composites 
was studied in the composition range AlO; = 0, 20, 40, 60, 80 and 
100 vol.-%. Two commercial starting powders with approximately 
the same average particle size were used and the results were com- 
pared with a composite made from commercially available compos- 
ite powder. Powders were mixed with a dispersing agent in a ball 
mill. Shrinkage behavior of the uniaxially pressed composites was 
followed by an optical dilatometer. Results revealed that the pure 
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end-members densified faster to full density and the addition of the 
other end-member impaired the densification. Scanning electron mi- 
croscopy showed that the dispersion homogeneity of these compos- 
ites was good and no large agglomerates were detected. The grain 
sizes were relatively fine with no excessive grain growth present. 
X-ray diffraction analyses revealed the increase of monoclinic ZrO. 
- phase content with decreasing ZrO. - content in the composite. 


24841 (PB—89-147821/XAB) Epoxy impregnation proce- 
dure for hardened-cement samples. Progress report. Struble, 
L.; Stutzman, P. (National Inst. of Standards and Technolo- 
gy (NEL), Gaithersburg, MD (USA). Center for Building 
Technology). May 1988. 19p. (NBSIR—88/3702). NTIS, 
PC A03/MF AOl1. 

A method was previously developed for epoxy impregnation 
of hydrated cementitious materials for microscopical examination 
without drying the samples, by sequentially replacing pore solution 
with ethanol, then the ethanol with epoxy. During subsequent ap- 
plication of the procedure, many specimens were cured. Studies 
were carried out to identify the cause of these problems and to 
modify the procedure for more reliable impregnation. Contamina- 
tion with low levels (4%) of water or ethanol was found to prevent 
proper curing. Modifications in the procedure to prevent contami- 
nation, including monitoring the replacement of pore solution by 


ethanol, were shown to provide consistent and reliable impregna- 
tion. 


24842 (PB—89-856728/XAB) Plastics and elastomers: 
ozone degradation. January 1973-February 1989 (Citations 
from the Rubber and Plastics Research Association data 
base). Report for January 1973-February 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Mar 1989. 108p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-856240. 

This bibliography contains citations concerning the effects of 
ozone exposure on various plastics and elastomers. Polyamides, po- 
lypropylenes, polyvinyl chlorides, polystyrenes, polyethylenes, and 
natural and synthetic rubbers are among the plastics and elastomers 
tested following various concentrations of ozone exposure. Antioxi- 
dants, antiozonants, and stabilizers are also mentioned. (This updat- 
ed bibliography contains 219 citations, 18 of which are new entries 
to the previous edition.) 


24843 (PB—89-857502/XAB) Graphite in lubrication. 
January 1970-March 1989 (Citations from the NTIS data 
base). Report for January 1970-March 1989. (National Tech- 
nical Information Service, Springfield, VA (USA)). Mar 
1989. 76p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-854864. 

This bibliography contains citations concerning graphite and 
graphite fluoride as solid lubricants for applications where dry lu- 
bricants are required or in conjunction with oils or greases to im- 
prove lubrication. Fiber graphite is discussed in manufacturing 
composite materials with self-lubricating properties. Graphite as a 
filler in various bearing materials is also considered. (This updated 
bibliography contains 117 citations, 11 of which are new entries to 
the previous edition.) 


24844 (SAND—89-0449C) Studies of oxidative degrada- 
tion of polymers induced by ionizing radiation. Clough, R.L.; 
Gillen, K.T. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 26p. (CONF- 
8905113—1). NTIS, PC A03/MF AOli - OSTI; 1; GPO 
Dep. Order Number DE89008279/JAW. 

From 11. international conference on stabilization and con- 
trolled degradation of polymers; Lucerne, Switzerland (24 May 
1989). 

. Radiation effects on polymers in the presence of air are char- 
acterized by complicated phenomena such as dose-rate effects and 
post-irradiation degradation. These time-dependent effects can be 
understood in these terms: (1) features of the free radical chain-re- 
action chemistry underlying the oxidation, and (2) oxygen diffusion 
effects. A profiling technique has been developed to study hetero- 
geneous degradation resulting from oxygen diffusion, and kinetic 
schemes have been developed to allow long-term aging predictions 
from short-term high dose-rate experiments. Low molecular weight 
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additives which act either as free-radical scavengers or else as 
energy-scavengers are effective as stabilizers in radiation-oxidation 
environments. Non-radical oxidation mechanisms, involving species 
such as ozone, can also be important in the radiation-oxidation of 
polymers. 18 refs., 15 figs. 


24845 (SAND—8S$-6846C) Poled polymer films for non- 
linear optics. Singer, K.D.; Kuzyk, M.G.; Holland, W.R.; 
Cahill, P.A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 8p. (CONF- 
8905117—1). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010039/JAW. 

From Meeting of the Association for Progress of New 
Chemistry (MITI); Chiba, Japan (8 May 1989). 

Second harmonic generation was measured for a thin 
corona-poled film of a dicyanovinyl azo dye incorporated in the 
side-chain methacrylate polymer. Measurements were performed at 
a wavelength of 1.58 xm as a function of incident angle for both p- 
and s-polarized incident light. From these measurements the form 
and magnitude of the second harmonic coefficient tensor were de- 
termined. The molecular distribution implied by the data is consist- 
ent with a thermodynamic potential containing only the dipolar ori- 
enting energy acting during poling. We have also demonstrated 
anomalous-dispersion phase-matched second harmonic generation 
for the first time using electric field induced second harmonic gen- 
eration (EFISH) in a liquid solution of Foron Brilliant Blue S-R 
(FBB). Results are described. 10 refs., 4 figs., 2 tabs. 


24846 Tungsten-carbon multilayer composition and the 
effects of annealing: A glancing angle extended x-ray absorp- 
tion fine structure study. Lamble, G.M.; Heald, S.M.; 
Sayers, D.E.; Ziegler, E.; Viccaro, P.J. (North Carolina 
State University, Box 8202, Raleigh, North Carolina 27695- 
8202). Journal of Applied Physics; 65: No. 11, 4250-4255(1 
Jun 1989). 

Results are presented from a glancing angle extended x-ray 
absorption fine structure study to investigate the structure of W/C 
multilayers and the effects of moderate annealing. There is evidence 
of considerable interlayer mixing prior to any heat treatment. It is 
found that after annealing to 350 °C for several hours, drastic 
changes can occur in the structural environment of the W atoms, 
with minimal changes in the reflectivity of the sample. There is ex- 
tensive formation of W2C depending on the W thickness and the 
W/C ratio. Identification of this carbide as the product of annealing 
is unambiguous. Above a critical thickness, W begins to grow in its 
bcc form within the W layer, as it is prepared. This bcc layer is 
unaffected by the annealing process. The presence of carbon is 
shown to stabilize the amorphous state of W and inhibits any for- 
mation of W2C when the W thickness and W/C ratio are small. 


24847 Anharmonic oscillator model of a quantum dot 
nanostructure. Luban, M.; Luscombe, J.H.; Reed, M.A.; 
Pursey, D.L. (Ames Laboratory and Department of Phys- 
ics, Iowa State University, Ames, Iowa 50011). Applied 
Physics Letters; 54: No. 20, 1997-1999(15 May 1989). 

The energy level spacings observed recently in resonant tun- 
neling through an axially symmetric double-barrier quantum dot 
structure are reproduced by an isotropic two-dimensional anhar- 
monic oscillator model. We propose that the extent of the depletion 
region in such a device effectively controls the possible angular 
momentum states of those electrons contributing to the current- 
voltage curve. 


24848 Dislocation density reduction by isoelectronic im- 
purities in semiconductors. Walukiewicz, W. (Center for Ad- 
vanced Materials, Materials and Chemical Sciences Divi- 
sion, Lawrence Berkeley Laboratory, 1 Cyclotron Road, 
Berkeley, California 94720). Applied Physics Letters; 54: No. 
20, 2009-2011(15 May 1989). 

A new mechanism for dislocation density reduction by isoe- 
lectronic doping is proposed. It is shown that the strain introduced 
by randomly distributed dopants lowers the vacancy supersatura- 
tion impeding dislocation formation via vacancy condensation. 
Trends in dislocation reduction through codoping with isoelec- 
tronic and electrically active impurities are discussed for the case of 
GaAs doped with indium. 
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24849 Radial distribution of carbon atoms in crystalline 
and molten polyethylene from x-ray diffraction. Narten, A.H. 
(Chemistry Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831-6197). Journal of Chemical Physics; 
90: No. 10, 5857-5860(15 May 1989). 

X-ray diffraction data for crystalline and molten polyethyl- 
ene are analyzed to yield radial distribution functions. Use of scat- 
tering factors for CHe groups in the data reduction yields unambig- 
uous, model-independent information on the relative positions of 
carbon atoms. Direct comparison of the atom pair distribution func- 
tions rules out extended chain structures in the melt. 


24850 Structural properties of As-rich GaAs grown by 
molecular beam epitaxy at low temperatures. Kaminska, M.; 
Liliental-Weber, Z.; Weber, E.R.; George, T.; Kortright, 
J.B.; Smith, F.W.; Tsaur, B.; Calawa, A.R. (Center for Ad- 
vanced Materials, Lawrence Berkeley Laboratory, Depart- 
ment of Materials Science and Mineral Engineering, Univer- 
sity of California, Berkeley, California 94720). Applied Phys- 
ics Letters; 54: No. 19, 1881-1883(8 May 1989). 

GaAs layers grown by molecular beam epitaxy (MBE) at 
substrate temperatures between 200 and 300 °C were studied using 
transmission electron microscopy (TEM), x-ray diffraction, and 
electron paramagnetic resonance (EPR) techniques. High-resolution 
TEM cross-sectional images showed a high degree of crystalline 
perfection of these layers. For a layer grown at 200 °C and unan- 
nealed, x-ray diffraction revealed a 0.1% increase in the lattice pa- 
rameter in comparison with bulk GaAs. For the same layer, EPR 
detected arsenic antisite defects with a concentration as high as 5 x 
10'* cm~*. This is the first observation of antisite defects in MBE- 
grown GaAs. These results are related to off-stoichiometric, strong- 
ly As-rich growth, possible only at such low temperatures. These 
findings are of relevance to the specific electrical properties of low- 
temperature MBE-grown GaAs layers. 


24851 Long-range [111] ordering in GaAs/sub 1-//sub x/ 
P/sub x/. Jen, H.R.; Cao, D.S.; Stringfellow, G.B. (Depart- 
ment of Materials Science and Engineering, University of 
Utah, Salt Lake City, Utah 84112). Applied Physics Letters; 
54: No. 19, 1890-1892(8 May 1989). 

The observation of ordering in GaAsP alloys is reported. 
The CuPt structure with ordering along the <111> directions on 
the anion sublattice was observed by transmission electron diffrac- 
tion patterns in GaAs/sub 1-//sub x/P/sub x/ alloys at composi- 
tions of x = 0.3 and 0.4. Only two of the four CuPt variants were 
observed. The degree of ordering along the 1/2[1-bar11] direction 
is higher than for the other variant, ordered along the 1/2[11-bar1] 
direction. In addition, the degree of ordering decreases when x is 
reduced from 0.4 to 0.3. 


24852 Self-adsorption sites on a close-packed surface: Ir 
on Ir(111). Wang, S.C.; Ehrlich, G. (Materials Research 
Laboratory and Department of Materials Science is 61801 
Engineering, University of Illinois at Urbana-Champaign, 
Urbana, Illinois 61801). Physical Review Letters; 62: No. 19, 
2297-2300(8 May 1989). 

The binding sites for adsorption of a single iridium atom on 
a close-packed iridium (111) plane have been mapped out in the 
field ion microscope by observing the location of one iridium atom 
after diffusion over the surface at T{similar—to}100 K. Both sur- 
face (hcp) and bulk (fcc) sites are found occupied, but the former 
are favored, with the free energy for adatoms {similar—to}370 cal/ 
mol lower on surface sites. This free-energy difference is small 
compared to the barrier of 6.2 kcal/mol which separates equivalent 
sites in surface diffusion. 


24853 Multifractal structure of attractors at the quasiper- 
iodic transition to chaos for electron-hole plasma instability in 
Ge. Kim, Y. (Physics Department, University of California, 
Berkeley, California 94720). Physical Review [Section] A: 
General Physics; 39: No. 9, 4801-4804(1 May 1989). 

The scaling structure of attractors at the transition from qua- 
siperiodicity to chaos is studied for an electron-hole plasma instabil- 
ity in a Ge crystal. The scaling function f(a) spectrum calculated 
from the time series of the piasma current oscillation at the onset of 
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chaos is in good agreement with that of a circle-map model. The 
experimental power spectrum also confirms that the transition to 
chaos is well described by the circle map. The extrinsic noise effect 
on the f(a) spectrum is discussed by using the circle map. 


24854 Excited-state absorption of Cr/sup 3+/ in Li- 
CaAIF,: Effects of asymmetric distortions and intensity selec- 
tion rules. Lee, H.W.H.; Payne, S.A.; Chase, L.L. (Law- 
rence Livermore National Laboratory (L-490), University 
of California, P.O. Box 5508, Livermore, California 94550). 
Physical Review [Section] B: Condensed Matter; 39: No. 13, 
8907-8914(1 May 1989). 

We have measured the 7-polarized excited-state absorption 
(ESA) spectra of the new laser material, LiCaAlFe:Cr/sup 3+/ 
(hereafter, Cr/sup 3+/:LiCAF). We have found that the peak 
cross section of the ESA band is 0.17 x 10/sup -20/ cm? We are 
therefore able to explain the high efficiency previously observed for 
the Cr/sup 3+/:LiCAF laser by noting that the peak emission 
cross section of 1.3 x 10/sup -20/ cm? is much larger than this ESA 
cross section. As a result, the ESA does not diminish the value of 
the effective stimulated-emission cross section, in spite of its tenden- 
cy to overlap the emission band in most Cr/sup 3+/-doped crys- 
tals. It is then shown that the ESA transition is weak relative to the 
emission band because the t2/sub u/ distortion present at the Al/ 
sup 3+/ site where the Cr/sup 3+/ substitutes adds transition 
strength to the 7-polarized *As-*T2 absorption and emission fea- 
tures, while it does not contribute oscillator strength to the ESA 
band. The *T2.—-*Tia ESA band is found to peak near 10 030 cm/ 
sup -1/, rather than near 7600 cm/sup -1/ as expected on the basis 
of simple crystal-field theory. This is explained as being due to the 
influence of non-totally-symmetric distortions in the excited states 
of Cr/sup 3+/. 


24855 Fermi-level pinning at the interfaces of Sb, Sn, and 
Ge on GaAs(110) surfaces. Cao, R.; Miyano, K.; Lindau, L; 
Spicer, W.E. (Stanford Electronics Laboratories, Stanford 
University, Stanford, California 94305). Journal of Vacuum 
Science and Technology, A: Vacuum, Surfaces, and Films; 7: 
No. 3, 738-743(May 1989). 

The interfaces of Sb, Sn, and Ge on GaAs(110) prepared at 
room temperature (RT) and 80 K low temperature (LT) have been 
studied using photoelectron spectroscopy. It is found that all the 
overlayers grow in a Stranski--Krastanov mode at RT, and the 
same growth mode holds at LT too. In contrast to many metals on 
GaAs(110) studied before, lack of temperature dependence of the 
Fermi-level pinning behavior has been observed. Two distinct pin- 
ning positions are found (0.75 and 0.5 eV above the valence-band 
maximum for n- and p-type GaAs, respectively) at RT and LT. De- 
fects are responsible for those pinnings. Additional change in the 
Fermi-level position at the Sn/GaAs interface is related to the me- 
tallization of Sn overlayer. 


24856 Resonant photoemission from the Ni--GaAs(110) 
interface. Kendelewicz, T.; Cao, R.; Miyano, K.; Lindau, L.; 
Spicer, W.E. (Stanford Electronics Laboratories, Stanford 
University, Stanford, California 94305). Journal of Vacuum 
Science and Technology, A: Vacuum, Surfaces, and Films; 17: 
No. 3, 749-752(May 1989). 

The resonant photoemission at the 3p photoabsorption 
threshold has been studied for room-temperature grown and an- 
nealed Ni/GaAs interfaces and vacuum fractured NiAs crystals. 
For all samples studied strong resonance in the satellite line and an 
interference dip in the main photoemission line have been observed. 
Although, core level studies indicate complicated evolution of the 
interface with distinct new reaction phases, the line shape of reson- 
ances proves to be very insensitive to the details of reactivity. 


24857 Unique band bending at the Sb/InP(110) interface. 
Kendelewicz, T.; Cao, R.; Miyano, K.; Lindau, I.; Spicer, 
W.E. (Stanford Electronics Laboratories, Stanford Universi- 
ty, Stanford, California 94305). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
765-769(May 1989). 

The band bending and the overlayer growth at the Sb/ 
InP(110) interface has been studied with soft x-ray photoemission 
spectroscopy. In agreement with previous works, our data indicate 
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that 1 monolayer (ML) of Sb is growing in a laminar zig--zag fash- 
ion on the unrelaxed substrate. This is consistent with models previ- 
ously applied to the Sb/GaAs interfaces. We, however, observe 
some puzzling behaviors unique to the Sb/InP(110) interface. First, 
we find that for this model system with simple morphology the 
core level shifts, routinely taken as a measure of the band bending, 
are different for In 4d and P 2p. This perhaps could indicate a pres- 
ence of another component but also could indicate some problems 
in using photoemission in application to the quantitative band bend- 
ing studies. Despite pronounced quantitative differences, we as- 
sumed that the core level movement is dominated by the band 
bending and find for both core levels a reversal of shift on n-InP 
indicating reversal of the band bending from a maximum at 
{similar—to}0.5 ML to a small value of 0.15 +- 0.1 eV (0.1 or 0.2 
eV depending on the core level monitored) for few monolayers of 
Sb. These data are consistent with previous results using Raman 
spectroscopy and electrical diode measurements which find Ohmic 
contacts for thick Sb overlayers on InP(110). Also consistent with 
these works, we find large band bending on p-InP(110). 


24858 Structural and electrical characterization of InAs 
grown on GaAs substrates by molecular-beam epitaxy. Shel- 
don, P.; Al-Jassim, M.M.; Jones, K.M.; Goral, J.P.; Yacobi, 
B.G. (Solar Energy Research Institute, Golden, Colorado 
80401). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 770-774(May 1989). 

Epitaxial InAs:Sn is grown on semi-insulating GaAs sub- 
strates by molecular-beam epitaxy. The large lattice mismatch be- 
tween these materials ({similar—to}7.1%) generates a high density 
of threading dislocations which propagate into the epitaxial film. 
Both plan-view and cross-sectional transmission electron microsco- 
py techniques are used to investigate the generation and propaga- 
tion of these dislocations. For films that exceed the critical thick- 
ness, the threading dislocation density is inversely proportional to 
the epilayer thickness. Epitaxial layers incorporating growth inter- 
rupts have lower overall defect densities, yet maintain defect reduc- 
tion profiles similar to those observed in layers grown without the 
growth interrupt. Room-temperature mobilities for InAs:Sn epitax- 
ial layers varied from 11 200 to 22 100 cm?/V s for epilayer thick- 
nesses of 0.4 to 4.4 pm, respectively. The thickness dependence on 
the mobility is attributed to a multiplicity of factors including sur- 
face scattering, interfacial strain, surface accumulation, and the high 
interfacial dislocation density. 


24859 Minority-carrier lifetime in Al/sub x/Ga/sub 1-// 
sub x/As. Ahrenkiel, R.K.; Dunlavy, D.J. (Solar Energy 
Research Institute, Golden, Colorado 80401). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 822-826(May 1989). 

The minority-carrier lifetime of Al/sub x/Ga/sub 1-//sub x/ 
As has been measured in epitaxial materials grown by liquid phase 
epitaxy (LPE) and metalorganic chemical vapor deposition 
(MOCVD). A general trend shows that the lifetime decreases with 
aluminum concentration x as reported previously. The lifetime at 
x{similar—to}0.4 is appreciably larger in LPE material than in 
MOCVD material. At all x values, the lifetime of MOCVD materi- 
al increased with the growth temperature. The results indicate that 
bulk Shockley--Read--Hall recombination dominates the lifetime. 
The latter are very dependent upon the growth conditions. 


24860 Interface properties of (Cd,Zn)S/CulnSe, single- 
crystal solar cells, Abou-Elfotouh, F.A.; Kazmerski, L.L.; 
Coutts, T.J.; Matson, R.J.; Asher, S.E.; Nelson, A.J.; 
Swartzlander-Franz, A.B. (Solar Energy Research Institute, 
Golden, Colorado 80401). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 837- 
841(May 1989). 

Metal contacts to p-type CulnSe2 and heterojunctions of the 
form n-(CdZn)S/p-CulnSez have been prepared, to investigate the 
electrical behavior and chemical composition of the resulting inter- 
faces and to correlate the results with the composition and corre- 
sponding electrical properties of CulnSe2 . The results indicate that 
the observed variability of the back contacts and front junctions of 
different CuInSe2 samples can be attributed to the variable initial 
equilibrium concentration of the intrinsic defect states which domi- 
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nate the crystals. The type and concentration of the dominant de- 
fects can be changed by thermal treatments and by interface in- 
duced effects due to the junction electric field and the chemical po- 
tential gradients. Diffusion into or out of the CuInSe: crystals was 
not detected. More over, no composition or other chemical varia- 
tion due to the deposition of the sulfide layer was observed. 


24861 Electron energy-loss spectroscopy analysis of low- 
temperature plasma-enhanced chemically vapor deposited a- 
C:H films. Nelson, A.J.; Benson, D.K.; Tracy, C.E.; Kaz- 
merski, L.L.; Wager, J.F. (Solar Energy Research Institute, 
Golden, Colorado 80401). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1350- 
1352(May 1989). 

Electron energy-loss spectroscopy (EELS) has been applied 
to the analysis of a-C:H films grown on various substrates by a 
unique low-temperature (<100 °C) plasma-enhanced chemical 
vapor deposition (PECVD) process using ethylene and hydrogen 
gases. EELS data are used to characterize the relative amounts of 
fourfold coordinated sp* carbon bonding to threefold coordinated 
sp? carbon bonding as well as the relative order/disorder due to 
substrate effects. Ellipsometric and transmission measurements pro- 
vide optical constants for the PECVD a-C:H films. 


24862 Heteroepitaxy of /sup 76/Ge films on GaAs by 
direct deposition from a low-energy ion beam. Haynes, T.E.; 
Zuhr, R.A.; Pennycook, S.J.; Larson, B.C.; Appleton, B.R. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1372- 
1377(May 1989). 

Germanium thin films have been deposited on GaAs sub- 
strates by direct deposition from a 40-eV /sup 76/ Ge* ion beam. 
The effectiveness of in situ surface treatments and the relationship 
of deposition temperature to the quality of epitaxy have been exam- 
ined. Single-crystal, epitaxially oriented Ge layers were grown at 
temperatures from 270 to 410 °C. Ion channeling measurements on 
these layers showed excellent minimum yields. Transmission elec- 
tron microscopy revealed a uniform distribution of small dislocation 
loops (diameter < 10 nm) in the Ge film and a band of buried dislo- 
cation loops in the GaAs substrate. The defect characteristics were 
temperature dependent such that the average loop size in the epi- 
taxial films decreased with temperature but the total damage densi- 
ty increased when the deposition temperature was lower than 410 
°C. Formation of these dislocation loops is ascribed to the coales- 
cence of migrating interstitials which originate as low-energy 
recoils near the growing surface. 


24863 Auger parameter measurements of phosphorus 
compounds for characterization of phosphazenes. Dake, L.S.; 
Baer, D.R.; Friedrich, D.M. (Pacific Northwest Laboratory, 
Richland, Washington 99352). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
1634-1638(May 1989). 

X-ray generated photoelectron and Auger transition data for 
several phosphorus reference compounds, including PCls, Ps Ns, Ps 
Os, (Ce Hs )s P(Cs Hi ), (Ce Hs 4 PBr, KH2 POs , NH,H2PO,, and 
NH, PF¢ are presented. These data have been used to determine 
the relative ionicity and polarizability of phosphorus in the chloro- 
phosphazene trimer ([NPClz ]s ) and polymer ([NPClz ]/sub n/ ). 
The results support recent molecular-orbital calculations that pre- 
dict a highly polarized backbone bond in the phosphazenes. Fur- 
thermore, the chlorophosphazene polymer was observed to have a 
greater value for the Auger parameter than the chlorotrimer, indi- 
cating that the bonding environment surrounding the polymer is 
more polarizable than that surrounding the trimer. 


24864 Surface structure determination of the cleavage 
faces of CdSe via low-energy positron diffraction. Duke, 
C.B.; Lessor, D.E.; Horsky, T.N.; Brandes, G.; Canter, 
K.F.; Lippel, P.H.; Mills A.P. Jr.; Paton, A.; Wang, Y.R. 
(Pacific Northwest Laboratory,/sup a/ Richland, Washing- 
ton 99352). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 2030-2034(May 
1989). 

Low-energy positron diffraction intensities were measured 
for 10 beams from CdSe(101-bar0) and 14 beams from CdSe(112- 
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bar0). These were compared with calculated intensities for bond- 
length-conserving relaxed surface structures for both surfaces. 
Using an R-factor methodology the best-fit structures were ob- 
tained for these surfaces corresponding to local planar tilt angles of 
@ = 15° +- 5° for CdSe(101-bar0) and w = 27 +- 7° for 
CdSe(112-bar0). Both results are in excellent correspondence with 
structures predicted by tight-binding total-energy minimization cal- 
culations. 


24865 Photon-stimulated desorption as a measure of sur- 
face electronic structure. Yarmoff, J.A.; Joyce, S.A. (Nation- 
al Institute of Standards and Technology, Surface Science 
Division, Gaithersburg, Maryland 20899). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2445-2448(May 1989). 

The yield of ions desorbed via excitation of the Si 2p and F 
ls levels was measured for fluorine adsorbed on Si(111). These 
photon-stimulated desorption (PSD) spectra were compared with 
the absorption measured via secondary or Auger electrons. It was 
seen that the PSD is dominated by direct excitations, and that the 
PSD spectra are sensitive to the final-state density at the local 
atomic site associated with the initial excitation. At the Si 2p edge, 
the PSD is sensitive to the oxidation state of the bonding silicon 
atom. At the F Is edge, it is sensitive to the correspondence be- 
tween the polarization vector of the incident light and the bond di- 
rection. Measurements of the kinetic energies of the desorbed ions 
were used to ascertain details of the desorption mechanism. 


24866 Study of interface formation on Co/Si(111)-7 x 7 
using angle-resolved photoemission. Chambliss, D.D.; 
Rhodin, T.N.; Rowe, J.E.; Shigekawa, H. (School of Ap- 
plied Physics and Engineering, Cornell University, Ithaca, 
New York 14853). Journal of Vacuum Science and Technolo- 
gy, A: Vacuum, Surfaces, and Films; 7: No. 3, 2449-2453(May 
1989). 

The electronic structure of epitaxial layers of CoSie on 
Si(111) substrates is of intense scientific interest both because these 
structures offer the possibility of novel high-speed electronic de- 
vices and because they are excellent model systems for understand- 
ing the systematics of epitaxial growth and of Schottky barrier for- 
mation. We have studied electronic structure using angle-resolved 
UV photoemission on three types of silicon--silicide samples: a 
thick CoSie layer with CoSie--Si termination, thinner layers with 
CoSie--Co termination, and unannealed submonolayer deposits of 
Co on Si(111). The CoSie--Si sample shows electronic states in very 
close agreement with the energy bands for bulk CoSiz computed by 
Mattheiss and Hamann. The CoSie--Co samples have similar bulk 
states, but their outermost layers show a shift by 0.5 eV toward E/ 
sub F/ of the Co(3d) states, apparently because the outermost Co 
atoms are less strongly reacted with Si. A state at -3 eV is found 
and attributed tentatively to an interface state of the Si(111)/CoSiz 
interface formed at 450 °C. The electronic structure of unannealed 
deposits indicate a strong reaction between Co and Si. This sug- 
gests similarities between the bonding environment of the deposited 
Co and that of the outermost Co on the CoSie--Co surface. 


24867 Photoemission study of the CoSi2(111)--Si surface. 
Rowe, J.E.; Wertheim, G.K.; Tung, R.T. (AT&T Bell Lab- 
oratories, Murray Hill, New Jersey 07974). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2454-2458(May 1989). 

Epitaxial CoSie terminated with a thin Si bilayer has been 
studied by synchrotron radiation photoemission. This well-defined 
surface phase of CoSie is obtained by high-temperature annealing in 
the range 450--650 °C. The samples used were prepared by molecu- 
lar-beam epitaxy techniques with a film thickness of 
{similar—to}800 A on Si(i1l) substrates and capped with a 
{similar—to}100 A film of a-Si to act as an oxide barrier while 
samples were transferred to the photoemission chamber. The sur- 
faces studied by photoemission were prepared by careful sputtering 
to remove the oxide and a-Si layer and then anealed to 
{similar—to}450--650 °C for 1 min. Photoemission spectra were 
taken with total resolution in the range 200--237 meV and show 
evidence for four spin--orbit doublets. Our samples and results are 
somewhat different from those of previous studies of thin CoSie 
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films or studies of bulk CoSie samples. We find three surface Si(2p) 
components: one shifted to higher binding energy and two shifted 
below the main Si(2p) spin-orbit doublet in CoSie. We find the 
Si(2p/sub 3/2/ ) energy in CoSie is 99.40 eV measured with respect 
to the Fermi level; the three surface-shifted Si components are at - 
0.75, 0.17, and -0.18 eV relative to the main component in order of 
decreasing intensity and thus layer distance from the surface. A 
structural model previously proposed for thin CoSie layers is shown 
to be qualitatively consistent with these results. 


24868 Nature of long-range atomic H motion in a-Si:H. 
Shinar, J.; Shinar, R.; Mitra, S.; Kim, J. (Ames Laboratory-- 
U.S. DOE and Physics Department, Iowa State University, 
Ames, Iowa 50011 and Microelectronics Research Center, 
Iowa State University, Ames, Iowa 50011). Physical Review 
Letters; 62: No. 17, 2001-2004(24 Apr 1989). 

An infrared and secondary ion mass spectrometry study of H 
diffusion in undoped, rf-sputtered multilayered hydrogenated and 
deuterated amorphous silicon is reported. The results indicate that 
the long-range motion of atomic H is suppressed when the micro- 
void content exceeds a critical value associated with an initial SiH. 
and SiHs density N/sub d/o=7 +- 1 at.%. The strong power-law 
time dependence of the diffusion constant (exponent a=0.75 +- 
0.15) somewhat below this value of N/sub d/o is disucssed in rela- 
tion to H migration mediated by mobile intrinsic defects, and the 
presence of an exponential distribution of traps for these defects 
and/or hydrogen. 


24869 Three-dimensional structure and intrinsic defects 
in trans-polyacetylene. Vogl, P.; Campbell, D.K. (Center for 
Nonlinear Studies, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review Letters; 62: 
No. 17, 2012-2015(24 Apr 1989). 

We report first-principles local-density-functional pseudopo- 
tential calculations of static and dynamic electronic structure prop- 
erties of crystalline 3D trans-(CH)/sub x/. We find a broken-sym- 
metry ground state of P2:/a symmetry with in-phase dimerizations. 
Using a Green’s-function technique, we show that the 3D character 
of the electronic band-edge states strongly suppresses self-trapping, 
destabilizing polarons, and possibly bipolarons as well in perfectly 
ordered 3D trans-(CH)/sub x/. .AE 


24870 Neutron reflectivity studies of the surface-induced 
ordering of diblock copolymer films. Anastasiadis, S.H.; Rus- 
sell, T.P.; Satija, S.K.; Majkrzak, C.F. (IBM Research Divi- 
sion, Almaden Research Center, 650 Harry Road, San Jose, 
California 95120-6099). Physical Review Letters; 62: No. 16, 
1852-1855(17 Apr 1989). 

Neutron reflectivity from annealed thin films of the 
poly(styrene-b-deuterated methylmethacrylate), P(S-b-D-MMA), re- 
veals the formation of a multilayered morphology parallel to the 
film surface. This multilayer forms so that PS locates, preferential- 
ly, at the air/copolymer and D-PMMaA at the substrate/copolymer 
interfaces with layer thicknesses at these interfaces one-half that 
found in the bulk. P(D-S-b-MMA) of lower molecular weight 
shows the first evidence of surface-induced ordering of copolymers 
in the phase mixed state characterized by an exponentially damped 
cosine function. 


24871 Observation of differences between low-energy 
electron- and positron-diffraction structural determinations of 
the cleavage faces of CdSe. Horsky, T.N.; Brandes, G.R.; 
Canter, K.F.; Duke, C.B.; Horng, S.F.; Kahn, A.; Lessor, 
D.L.; Mills A.P. Jr.; Paton, A.; Stevens, K.; and others. 
(Department of Physics, Brandeis University, Waltham, 
Massachusetts 02254). Physical Review Letters; 62: No. 16, 
1876-1879(17 Apr 1989). 

Low-energy positron diffraction (LEPD) is used in conjunc- 
tion with low-energy electron diffraction (LEED) to determine the 
relaxed atomic geometries of the CdSe cleavage surfaces. The 
LEPD analyses yield optimal fits at smaller top-layer perpendicular 
relaxations than LEED for both cleavage faces, and significantly 
better agreement between theoretical and experimental intensity 
profiles. 
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24872 Characterization of an SCS6/Ti--6Al--4V MMC 
interphase. Jones, C.; Kiely, C.J.; Wang, S.S. (National 
Center for Composite Materials Research, College of Engi- 
neering, University of Illinois, Urbana, Illinois 61801). Jour- 
nal of Materials Research; 4: No. 2, 327-335(Mar 1989). 

Using TEM, Auger spectroscopy, EDX, and convergent 
beam electron diffraction, a thorough characterization of the inter- 
phase region between SCS6 fibers and Ti--6Al--4V matrix in a 
metal matrix composite has been performed. The interphase region 
is shown to be very complex, consisting of numerous layers of 
varying compositions and thicknesses. The chemical interaction of 
the fiber and matrix results in a 0.5--1.5 wm thick TiC layer. Evi- 
dence for the existence of a Ti/sub x/Si/sub y/(C) layer is also pre- 
sented. The SCS6 overlayer on the fibers has inhibited any chemi- 
cal interaction between the matrix and the SiC filament itself, 60% 
of the interphase region originating from the SCS6 protective coat- 
ing. In situ fracture experiments (in an Auger spectrometer) reveal 
that fracture takes place between the TiC and an amorphous carbon 
layer. 


24873 Characterization of diamond thin films: Diamond 
phase identification, surface morphology, and defect struc- 
tures. Williams, B.E.; Glass, J.T. (Department of Materials 
Science and Engineering, North Carolina State University, 
Raleigh, North Carolina 27695-7907). Journal of Materials 
Research; 4: No. 2, 373-384(Mar 1989). 

Thin carbon films grown from a low pressure methane-hy- 
drogen gas mixture by microwave plasma enhanced CVD have 
been examined by Auger electron spectroscopy, secondary ion mass 
spectrometry, electron and x-ray diffraction, electron energy loss 
spectroscopy, and electron microscopy. They were determined to 
be similar to natural diamond in terms of composition, structure, 
and bonding. The surface morphology of the diamond films was a 
function of position on the sample surface and the methane concen- 
tration in the feedgas. Well-faceted diamond crystals were observed 
near the center of the sample whereas a less faceted, cauliflower 
texture was observed near the edge of the sample, presumably due 
to variations in temperature across the surface of the sample. Re- 
garding methane concentration effects, threefold {111} faceted dia- 
mond crystals were predominant on a film grown at 0.3% CH, in 
Hz while fourfold {100} facets were observed on films grown in 
1.0% and 2.0% CH, in He. Transmission electron microscopy of 
the diamond films has shown that the majority of diamond crystals 
have a very high defect density comprised of {111} twins, {111} 
stacking faults, and dislocations. In addition, cross-sectional TEM 
has revealed a 50 A epitaxial layer of B--SiC at the diamond-silicon 
interface of a film grown with 0.3% CH, in He while no such layer 
was observed on a diamond film grown in 2.0% CH, in He. 


24874 Structure of sodium trisilicate glass via molecular 
dynamics employing three-body potentials. Newell, R.G.; 
Feuston, B.P.; Garofalini, S.H. (Department of Ceramic En- 
gineering, Rutgers University, Piscataway, New Jersey 
08855-0909). Journal of Materials Research; 4: No. 2, 434- 
439(Mar 1989). 

Molecular dynamics simulations (MD) employing multibody 
potentials were used to simulate sodium trisilicate glass (NazO x 
3SiO2). A multibody term has been added to a pair potential in 
order to incorporate the bond directionality which is expected for 
the partially covalent silicate structure. The structure of the glass 
was analyzed and results were compared to those found using two- 
body potentials and molecular statics, as well as to experimental re- 
sults found using x-ray diffraction, XPS, NMR, and EXAFS. Cur- 
rent results compared favorably to experiment and showed im- 
provement over results obtained using two-body potentials. Nearest 
neighbor distances and coordination numbers agreed well with pub- 
lished data. Although two-body potentials normally show over- 
coordinated silicon (>4.3) and broad O--Si--O tetrahedral angle dis- 
tributions, in this study all silicon exhibited tetrahedral coordination 
(4.0) and the O--Si--O bond angle distribution was markedly sharp- 
ened. The number of nonbridging oxygens was shown to be nearly 
equal to the number of sodium ions present, and a reasonable distri- 
bution of Q/sub i/ species was found. The overall structure closely 
resembled the modified network structure of glass proposed experi- 
mentally, with silicon tetrahedra remaining intact and sodium ions 
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breaking up the network through the creation of nonbridging oxy- 
gens. 


24875 Carbon films from polyacrylonitrile. Renschler, 
C.L.; Syiwester, A.P.; Salgado, L.V. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87115). Journal of Ma- 
terials Research; 4: No. 2, 452-457(Mar 1989). 

Polyacrylonitrile (PAN) films have been fabricated by both 
spin and solvent casting techniques, and pyrolyzed to produce 
carbon films in the thickness range of 200--50 000 A. These films 
have higher electrical conductivities than carbon films produced 
from most other precursors at similar temperatures. The chemical 
structure of the films at different stages of processing was investi- 
gated by UV, IR, Raman, and XPS spectroscopies. An extra degree 
of control over the final electrical conductivity was obtained by 
varying the PAN content of copolymer precursors. Oxidation rates 
and an activation energy were determined. Finally, processing tech- 
niques are described which allow both dry and wet film transfer 
and lithographic patterning. 


24876 Gettering in high resistive float zone silicon wafers 
for silicon detector applications. Li, Z.; Kraner, H.W. 
(Brookhaven National Lab., Upton, NY (US)). ZEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; 36: No. 1, 290-294(Feb 1989). (CONF- 
881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Experiments on intrinsic gettering of high resistivity float- 
zone silicon wafers used for silicon position sensitive detectors lead 
to reduction of detector leakage current. Minority carrier life-time 
of gettered Si wafers was increased and measurements of C-V char- 
acteristics of gettered Si wafers also indicate that the gettering 
process produces an improved SiO/sub 2//Si interface. Intrinsic 
gettering was also compared with As-implanted back side gettering, 
and found to be superior in this case. 


24877 Photocurrent modeling of modern microcircuit PN 
junctions. Enlow, E.W.; Alexander, D.R. (Mission Research 
Corp., Albuquerque, NM (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
35: No. 6, 1467-1474(Dec 1988). (CONF-880730—). 

From 25. annual conference on nuclear and space radiation 
effects; Portland, OR, USA (12 Jul 1988). 

Enhanced photocurrent models are derived for time depend- 
ent photocurrent prediction in modern microcircuit PN junctions. 
These models incorporate additional effects not in the Wirth- 
Rogers photocurrent model. The enhanced models include: (a) high 
injection effects on excess minority carrier lifetime, (b) electric 
fields in the quasi-neutral regions, and (c) proximity effects of con- 
tacts and high/low junctions. These effects are most pronounced in 
high resistivity material. The enhanced photocurrent model was 
constructed for use in computer simulation codes. 


24878 Low glass-transition-temperature aromatic polya- 
mides. Abraham, T. (to Department of the Air Force, 
Washington, DC). US Patent Application 7-241,156. 15 Aug 
1988. 15p. NTIS, PC A03/MF AO1. 

This Government-owned invention available for U.S. licens- 
ing and, possibly, for foreign licensing. Copy of application avail- 
able NTIS. 

This invention relates to aromatic polyamides. In particular, 
it relates to amorphous aromatic polyamides having low glass tran- 
sition temperatures. Considerable effort has been expended on re- 
search leading to the preparation of molecular composites. From 
this research has risen the need for new thermoplastic polymers to 
act as matrices for rod-like polymers in the molecular composites. 
Rod-like polymers are generally processed from a strongly acidic 
medium, such as methanesulfonic acid. It is therefore necessary that 
the thermoplastic matrix be soluble and chemically stable in such 
strongly acidic medium. 
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24879 Electrically conductive polymer concrete coatings, 
Fontana, J.J.; Elling, D.; Reams, W. (to Dept. of Energy). 
US Patent Application 7-199,405. 26 May 1988. 13p. Con- 
tract AC02-76CH00016. DE89009649 NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009649/ 
JAW. 

A sprayable electrically conductive polymer concrete coat- 
ing for vertical and overhead applications is described. The coating 
is permeable yet has low electrical resistivity (< 10 ohm-cm), good 
bond strength to concrete substrates, and good weatherability. A 
preferred formulation contains about 60 wt% calcined coke breeze, 
40 wt% vinyl ester resin with 3.5 wt% modified bentonite clay. 
Such formulations apply evenly and provide enough rigidity for 
vertical or overhead structures so there is no drip or sag. 4 tabs. 


24880 Low density, resorcinol-formaldehyde aerogels. 
Pekala, R.W. (to Dept. of Energy). US Patent Application 
7-199,404. 26 May 1988. 3lp. Contract W-7405-ENG-48. 
DE89009650 NTIS, PC A03/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89009650/JAW. 

The polycondensation of resorcinol with formaldehyde 
under alkaline conditions results in the formation of surface func- 
tionalized polymer ‘clusters’. The covalent crosslinking of these 
“clusters” produces gels which when processed under supercritical 
conditions, produce low density, organic aerogels (density =100 
mg/cc; cell size =0.1 microns). The aerogels are transparent,dark 
red in color and consist of interconnected colloidal-like particles 
with diameters of about 100 A{degree}. These aerogels may be fur- 
ther carbonized to form low density carbon foams with cell size of 
about 0.1 micron. 1 fig., 1 tab. 


24881 Characterization of electron-beam induced damage 
structures in natural fluorite, CaF2, by analytical electron mi- 
coscopy. Blake, D.F.; Freund, F.; Allard, L.F.; Echer, C.J. 
pp 129-132 of Microbeam analysis - 1988. San Francisco, 
CA; San Francisco Press, Inc. (1988). 

This paper describes the damage structure induced in natural 
CaF2 by the electron beam when using TEM. The observed 10-20 
nm periodic features with coherent fringe patterns and the pro- 
nounced loss of fluorine found after the TEM exposure of 100-line- 
oriented and 111-orie:: sections of CaF2 provides support for the 
mechanism of damage by decomposition of CaF2 into 2F and Ca, 
with the Ca precipitates maintaining a close topotaxial relationship 
with the parent CaF2. 14 references. 


24882 Stability factors. Myers, C.E. (Dept. of Chemis- 
try, State Univ. of New York at Binghamton, Binghamton, 
NY (US)). pp 594-601 of High temperature materials chem- 
istry - IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; 
Tagawa, H. Pennington, NJ; The Electrochemical Society 
(1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Trends in cohesive energies (as atomization enthalpies) have 
been examined to identify factors for inclusion in a phenomenologi- 
cal model for thermodynamic stability. Important factors are a) 
number and type of bonding electrons, b) effective nuclear charges, 
c) valence state energies, d) degree of partial electron transfer with 
consequent Madelung energy, and e) contributions form Lewis 
acid-base interactions (back-donation of electrons). Discussion in- 
cludes consideration of published X-ray photoelectron spectra and 
band structure calculations. 


24883 The potential of CulnSe/sub 2/ and CdTe for 
space photovoltaic applications. Zweibel, K. (Solar Energy 
Research Institute, Golden, CO (US)). pp 97-102 of Pro- 
ceedings of the 23rd intersociety energy conversion engi- 
neering conference. Goswami, D.Y. New York, NY; Ameri- 
can Society of Mechanical Engineers (1988). (CONF- 
880702—). 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Technical Paper 889051. 

Copper indium diselenide and cadmium telluride are poly- 
crystalline thin film photovoltaic materials that have made rapid 
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progress toward commercial application terrestrially. Their low 
cost, reasonable efficiency (over 10%, AMI1.5 global), potentially 
high power-to-weight ratio, and radiation hardness make them im- 
portant candidates for future space missions. Besides summarizing 
the state-of-the-art in these thin films, this paper gives new radi- 
ation results and suggests that CdTe devices may join CulnSe/sub 
2/ cells as PV devices stable to 1 MeV electron bombardment at 
fluences of 10/sup 14/-10/sup 16//cm/sup 2/. Further experiments 
will be required to establish this possibility. 


24884 Plasma diagnostics for a low-pressure plasma spray 
deposition system. Weissman, S.H.; Smith, M.F.; Chambers, 
W.B. (Sandia Nat. Lab., Albuquerque, NM (US)). pp 197- 
202 of Plasma processing and synthesis of materials. Ape- 
lian, D.; Szekely, J. Pittsburgh, PA; Materials Research So- 
ciety (1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

, Plasma temperatures and spray particle velocities were meas- 
ured in a low pressure plasma spray system. Plasma temperatures of 
6,540 - 9,050 K were calculated from argon atomic emission spectra 
by the Boltzmann slope method. Peak particle velocities up to 365 
m/s were measured with a laser velocimeter for 44 um Aiota/sub 
2/O/sub 3/ spray powder. Measured particle velocity distributions 
show a strong dependence on process chamber pressure over the 
range of 50 - 600 Torr. 


24885 An experimental method for species concentration 
measurements in a welding arc using laser-induced fluores- 
cence. Snyder, S.C.; Shaw, C.B. Jr.; Shull, C.L. (EG and G 
Idaho Inc., Idaho Falls, ID (US)). pp 177-182 of Plasma 
processing and synthesis of materials. Apelian, D.; Szekely, 
J. Pittsburgh, PA; Materials Research Society (1987). 
(CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

: An experimental method using laser-induced fluorescence 
(LIF) to determine the distribution of neutral manganese in a gas 
tungsten welding arc is described. The theoretical consideration 
and experimental difficulties encountered when extending LIF tech- 
niques from flames to thermal plasmas are discussed, and prelimi- 
nary results are presented. 


24886 Characterization of plasma-deposited amorphous 
carbon films. Hsu, W.L.; Foltz, G.W.; Greulich, F.A.; 
McCarty, K.F.; Thomas, G.J.; Green, P.F. (Sandia Nat. 
Labs., Albuquerque, NM (US)). pp 155-160 of Plasma proc- 
essing and synthesis of materials. Apelian, D.; Szekely, J. 
Pittsburgh, PA; Materials Research Society (1987). (CONF- 
8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

, Thin carbon films of -- 600 A have been deposited on Si 
<111> wafers by striking an RF discharge in gas mixtures of hy- 
drogen and methane. The deposition rate increased with increasing 
methane fraction. The peak rate was -- 1A/sec at an applied power 
density of 0.4 W cm/sup -2/. The films, with an average density of 
2.54 gm cm/sup -3/, are amorphous in nature but exhibit broad dif- 
fraction maxima corresponding to interatomic spacings of 2.05 A 
and 1.15 A. Measurements of hydrogen concentration in the films 
showed that the hydrogen at. % [H/(H+()] increased from 30 to 
40% as the hydrogen fraction in the feed gas increased. By using a 
D/sub 2/-CH/sub 4/, the authors were able to deduce that hydro- 
gen molecules can be a large source of hydrogen trapped in the 
films. 


24887 New ordering-induced optical transitions in 
strained SiGe superlattices. Froyen, S.; Wood, D.M.; 
Zunger, A. (Solar Energy Research Institute, Golden, CO 
(US)). pp 293-298 of Heteroepitaxy on silicon II. Fan, 
J.C.C.; Phillips, J.M.; Tsaur, B.Y. Pittsburgh, PA; Materials 
Research Society (1987). (CONF-8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 
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First principles total energy and electronic structure calcula- 
tions for Si/sub n/Ge/sub n/ superlattices grown epitaxially on a Si 
(001) substrate reveal a nearly direct ban gap despite the pro- 
nounced indirectness of the Si/sub 0.5/Ge/sub 0.5/ alloy. While 
the new direct superlatice transitions have their origin in folded in- 
direct transitions of the random alloy, their transition matrix ele- 
ments are considerably enhanced by superlattice atomic relaxation 
and the superlattice ordering potential. For a superlattice grown on 
a substrate with a large lattice constant than Si, the authors predict 
a nearly direct band gap. 


24888 Raman scattering spectrum along a bevel etched 
GaAs ON Si, TEM study and GaAs P-I-N photodetector on 
Si. Lo, Y.H.; Charasse, M.N.; Leee, H.; Vakhshoori, D.; 
Huang, Y.; Yu, P.; Liiliental-Weber, Z.; Werner, M.; Wang, 
S. (Univ. of California, Berkeley, CA (US)). pp 149-154 of 
Heteroepitaxy on silicon II. Fan, J.C.C.; Tsaur, B.Y. Pitts- 
burgh, PA; Materials Research Society (1987). (CONF- 
8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 

Raman scattering is measured along a bevel etched GaAs 
epitaxial film grown on Si by molecular beam epitaxial (MBE). 
From the correlation length profile of Raman scattering, most dis- 
location lines are confined in the 2000A regions close to the inter- 
face. The strain profile calculated from the Raman peak shift shows 
that about 0.6% compressive strain exists near the interface because 
of lattice mismatch. However, as one moves away from the inter- 
face, the compressive strain is gradually counterbalanced by ther- 
mal expansion. Transmission electron microscope (TEM) studies of 
the local dislocation image and properties show that an ultra clean 
Si surface is essential for dislocation confinement. From high reso- 
lution TEM, the authors find that the distance between dislocations 
at the interface is nonuniform, varying from 50A to 125A with an 
average distance at 81A. Finally, a GaAs p-i-n photodetector on Si 
substrate is fabricated. Even though a normal photoresponse curve 
is obtained, the high dark current (SO0nA) and relatively low respon- 
sivity (0.01A/W) show that the material quality needs to be further 
improved to make a minority carrier vertical transition device. 


24889 Grazing incidence x-ray scattering study of defect 
structures in MBE GaAs/Si using synchrotron radiation. La- 
derman, S.S.; Kortright, J.; Scott, M.; Fischer-Colbrie, A. 
(Circuit Technology Group, Hewlett-Packard Co., Palo 
Alto, CA (US)). pp 143-148 of Heteroepitaxy on silicon II. 
Fan, J.C.C.; Phillips, J.M.; Tsaur, B.Y. Pittsburgh, PA; Ma- 
terials Research Society (1987). (CONF-8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 

Defect structures in thin, MBE grown, GaAs/Si(001) heter- 
oepitaxial films were studied with grazing incidence x-ray scatter- 
ing techniques. The diffuse scattering associated with GaAs having 
the predominant epitaxial orientation varied strongly with the pene- 
tration depth of the x-rays. Well directed streaks corresponding to 
planar faults were observed and easily distinguished from a broad 
and more randomly oriented background. Bragg peaks correspond- 
ing to twinned GaAs were also studied. The probability of twin- 
ning was seen to be much higher about the {111} planes whose 
normals, when projected onto the sample surface, lay parallel to the 
off-orientation direction than about the {111} planes whose nor- 
mals, when projected onto the sample surface, lay perpendicular to 
the off-orientation direction. The intensity and breadth of the twin 
reflections were analyzed to estimate the corresponding defect den- 
sity. The depth dependence of the twinning probability was seen to 
vary with growth parameters. 


24890 Origin of defects in MOCVD growth of GaP on 
silicon. Blakeslee, A.E.; Al-Jassim, M.M.; Asher, S.E. (Solar 
Energy Research Institute, Golden, CO (US)). pp 105-112 
of Heteroepitaxy on silicon II. Fan, J.C.C.; Phillips, J.M.; 
Tsaur, B.Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 

The authors have studied the nucleation, annealing and 
growth of GaP on Si substrates. Their findings are very similar to 
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those reported for GaAs/Si. That is, dislocation density after 1 um 
of growth is usually about 10/sup 8/ cm/sup -2/; surface morphol- 
ogy is best when a multi-temperature growth process is used and is 
dependent on the substrate orientation; antiphase domain density is 
minimized by misorienting the substrates. This commonality of re- 
sults leads us to conclude that the elimination of interfacial con- 
tamination is more important in achieving good epitaxial growth of 
III-V compounds on Si than is the overcoming of lattice mismatch. 
In support of this hypothesis the authors present SIMS data reveal- 
ing up to 2% of interfacial carbon and TEM observations of an 
amorphous interfacial phase. The carbon comes from the organo- 
metallic source and, they believe, reacts with the Si to form amor- 
phous SiC, which disrupts the coalescence of GaP grains and pro- 
duces lattice defects. 


24891 The structure of GaAs/Si(211) heteroepitaxial 
layers. Liliental-Weber, Z.; Weber, E.R.; Washburn, J.; Liu, 
T.Y.; Kroemer, H. (Materials and Chemical Sciences Div., 
Lawrence Berkeley Lab., Univ. of California, Berkeley, CA 
(US)). pp 91-98 of Heteroepitaxy on silicon II. Fan, J.C.C.; 
Phillips, J.M.; Tsaur, B.Y. Pittsburgh, PA; Materials Re- 
search Society (1987). (CONF-8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 

Gallium arsenide films grown on (211)Si by molecular-beam 
epitaxy have been investigated using transmission electron micros- 
copy. The main defects observed in the alloy were of misfit disloca- 
tions, stacking faults, and microtwin lamellas. Silicon surface prepa- 
ration was found to play an important role on the density of defects 
formed at the Si/GaAs interface. Two different types of strained- 
layer superlattices, InGaAs/InGaP and InGaAs/GaAs, were ap- 
plied either directly to the Si substrate, to a graded layer (GaP- 
InGaP), or to a GaAs buffer layer to stop the defect propagation 
into the GaAs films. Applying InGaAs/GaAs instead of InGaAs/ 
InGaP was found to be more effective in blocking defect propaga- 
tion. In all cases of strained-layer superlattices investigated, disloca- 
tion propagation was stopped primarily at the top interface between 
the superlattice package and GaAs. 


24892 Atomic-scale simulation of silicon atomic beam 
deposition. Dodson, B.W. (Sandia National Labs., Albuquer- 
que, NM (US)). pp 329-336 of Heteroepitaxy on silicon II. 
Fan, J.C.C.; Phillips, J.M.; Tsaur, B.Y. Pittsburgh, PA; Ma- 
terials Research Society (1987). (CONF-8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 

The mechanisms which control low energy (10-100 eV) 
beam deposition of silicon onto a relaxed (111) silicon substrate 
have been studied using a molecular dynamics technique. A many- 
body empirical potential was used to describe the covalent Si-Si 
bonding. 10 eV silicon beams with near-perpendicular incidence 
were simulated to study capture mechanisms and the local lattice 
excitation resulting from impact. Graxing angles of incidence (3°- 
30°) were studied for beam energies of 20-100 eV. For incidence 
angles less than an energy- and orientation-dependent critical value, 
the phenomenon of surface channeling is predicted in which the in- 
coming particle is steered parallel to, and roughly 2 A above, the 
surface of the substrate through inelastic substrate interactions. The 
phenomena seen in low-energy beam deposition offer new avenues 
of control over growth of modulated semiconductor structures. 


24893 MOCVD growth of single crystal ZnS/sub x/Se/ 
sub 1-x/ on Si. Sekula, P.A.; Vernon, S.M.; Keavney, C.J. 
(Spire Corp., Patriots Park, Bedford, MA (US)). pp 405-414 
of Heteroepitaxy on silicon II. Fan, J.C.C.; Phillips, J.M.; 
Tsaur, B.Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704252—). 

From Materials Research Society symposium on heteroepi- 
taxy on silicon II; Anaheim, CA, USA (21 Apr 1987). 

Single crystal ZnS/sub x/Se/sub 1-x/ films have been grown 
for the first time on (111) Si substrates by low-pressure MOCVD. 
The epitaxial films clearly show a passivating effect on silicon solar 
cells, and act as antireflective coatings. Attempts at incorporating 


Al as an n-type dopant were unsuccessful as the films remain semi- 
insulating. 
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24894 Thermodynamic constraints on ion beam mixing of 
metals on insulators. Farlow, G.C. (Oak Ridge National 
Lab., Oak Ridge, TN (US)). pp 137-146 of Ion beam proc- 
esses in advanced electronic materials and device technolo- 
gy. Appleton, B.R.; Eisen, F.H.; Sigmon, T.W. Pittsburgh, 
PA; Materials Research Society (1985). (CONF-850421—). 

From 2. spring meeting of the Materials Research Society; 
San Francisco, CA, USA (15 Apr 1985). 

Several different insulating substrates were coated with vari- 
ous metal films and ion beam irradiated using either Xe or Kr ions. 
These were then examined by Rutherford backscattering spectros- 
copy and scanning electron microscopy to determine if interfacial 
mixing had taken place. These results were compared with the sign 
of the reaction enthalpy of the metal and substrate to test the prop- 
osition that metals mix on insulators if the reaction enthalpy is neg- 
ative and do not mix if it is positive. The enthalpy rule is in general 
valid. Two exceptions were found: Cr on SiO/sub 2/ and Zr on 
Al/sub 2/O/sub 3/; however, these exceptions contain ambiguous 
features. Irradiation with a light, reactive ion was found to produce 
no mixing. 
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24895 (AD-A—203183/9/XAB) Computational chemistry 
on Cray supercomputers. Freeman, A.J. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Physics and Astrono- 
my). Sep 1988. 28p. NTIS, PC A03/MF AOI. 

The unique and significant scientific results possible from the 
(happy) union of advanced computational methods and algorithms 
(software) on (CRAY) supercomputers (hardware) are described 
using, as illustrative examples, the new high-temperature supercon- 
ducting oxides and the high-temperature intermetallic alloys of im- 
portance for potential aerospace applications. 


24896 (CONF-8904181—1) Analytical chemistry and 
measurement science: (What has DOE done for analytical 
chemistry?). Shults, W.D. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400. 20p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009559/JAW. 

From 40. anniversary symposium of the New Brunswick 
Laboratory; Argonne, IL, USA (3 Apr 1989). 

Over the past forty years, analytical scientists within the 
DOE complex have had a tremendous impact on the field of ana- 
lytical chemistry. This paper suggests six "high impact” research/ 
development areas that either originated within or were brought to 
maturity within the DOE laboratories. "High impact” means they 
lead to new subdisciplines or to new ways of doing business. 21 
refs. 
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REFER ALSO TO CITATION(S) 24000, 24035, 24135, 24138, 24241, 24661, 
24671, 24720, 24726, 24730, 24731, 24739, 24788, 24815, 24829, 24875, 24882, 
24936, 24937, 24938, 24941, 24966, 25198, 25246 


24897 (CONF-881155—68) Small angle neutron scatter- 
ing from nanophase titanium as a function of oxidation. East- 
man, J.A.; Epperson, J.E.; Hahn, H.; Klippert, T.E.; Nar- 
ayanasamy, A.; Ramasamy, S.; Siegel, R.W.; White, J.W.; 
Trouw, F. (Argonne National Lab., IL (USA)). Feb 1989. 
Contract W-31109-ENG-38. 7p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009865/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Nanophase titanium, prepared by the gas-condensation 
method both as aggregated powder and in lightly compacted discs, 
has been studied by conventional small angle neutron scattering, 
and by use of contrast variation methods. The contrast has been 
changed (a) isotopically, by means of deuterated/protonated sol- 
vents distilled into the specimen and (b) by progressive incremental 
oxidation of the Ti particles using fixed doses of low-pressure 
oxygen. It was shown that some evolution of the small angle pat- 
tern for lightly compacted nanophase Ti occurred over a period of 
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several months at 300 K. Contrast matching by external solvent 
works well and has allowed the scattering lengths of oxidized and 
unoxidized specimens to be followed. The results imply that the 
scattering from metal and oxide can be separated under suitable 
conditions. The partial oxidation experiments indicate that there is 
both a fast and slow oxidation at 300 K. Also, during slow oxida- 
tion, high scattering length density scattering centers were formed 
whose number increased, but whose size remained the same at 
about 2 nm; these centers are tentatively assumed to be TiOs. 5 
refs., 3 figs., 1 tab. 


24898 (EC/NWRI—8706) Preconcentration of trace or- 
ganic compounds from large volumes of water. (Environment 
Canada, Burlington, ON (Canada). National Water Re- 
search Inst.; Environment Canada, Ottawa, ON (Canada). 
Water Quality Branch). 1987. 77p. (CONF-8706386—; MI- 
CROLOG—88-05387). Environment Canada, Library Serv- 
ices, Terrasses de la Chaudiere, 10 Wellington St., Ottawa, 
C™ Canada KIA 0H3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

From Preconcentration of trace organic compounds from 
large volumes of water workshop; Burlington, Canada (23 Jun 
1987). 

With the concern for measuring ultra-trace levels (ng/1, pg/ 
1) of contaminants in the aquatic environment, it has become neces- 
sary to extract larger (up to 200 1) volumes of water in order to 
have a sample containing enough of the analyte so that it could be 
measured with the desired level of confidence. This has led to new 
demands on extraction methods and scale-up of the relevant equip- 
ment. The methods receiving the most attention have been use of 
XAD resins and liquid-liquid partitioning. A workshop was con- 
vened to examine the principles and applications of these methods. 
Review presentations were made concerning liquid-liquid and solid- 
liquid extraction of surface waters and precipitation, and specific 
applications and equipment were also evaluated. Recommendations 
were made as to the most appropriate use of particular techniques 
and apparatus in water quality monitoring. 23 refs., 33 figs., 16 tabs. 


24899 (INIS-mf—11403, pp 113-117) X-ray fluorescence 
analysis as auxiliary method of restorers. Tluchor, D.; 
Stverak, B. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioi- 
sotopu, Prague (Czechoslovakia)). 1988. (In Czech). NTIS 

S Sales Only), PC A10/MF AOl. Order Number 
DE88706286/JAW. (CONF-8709422—). 

From New methods of museum objects preservation; Roz- 
toky u Prahy, Czechoslovakia (7 Sep 1987). 

The principle is described of X-ray fluorescence analysis and 
the manner of detecting the emitted characteristic radiation. The 
advantages are presented of radionuclide X-ray fluorescence analy- 
sis which consist primarily in the possibility of conducting a totally 
non-destructive analysis, and of accurate and relatively narrow lo- 
calization of the analyzed area, the simultaneous qualitative and 
quantitative determinations of a large number of elements in the 
order of concentrations 10/sup 1/ to 10/sup -4/%, stability of exci- 
tation radiation flux, simple design and relatively low capital costs. 
The so-called matrix effect is pointed to. A number of examples is 
given of the use of the cited method, including its use in the analy- 
sis of art objects. (J.B.). 


24900 (INIS-mf—11403, pp 119-123) Application of neu- 
tron activation analysis in expertise of paintings. Stverak, B.; 
Tluchor, D. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioi- 
sotopu, Prague (Czechoslovakia)). 1988. (In Czech). NTIS 
(US Sales Only), PC Al10/MF AOl. Order Number 
DE88706286/JAW. (CONF-8709422—). 


From New methods of museum objects preservation; Roz- 
toky u Prahy, Czechoslovakia (7 Sep 1987). 

Samples for INAA may be taken from paintings without any 
greater damage using specially cut injection needles. The sample is 
them put in a quartz capillary which is sealed. The weight of the 
samples is approx. 0.1 mg. Following the activation of samples in a 


nuclear reactor, an analysis is made of the elements in the pigment. 
G.B.). 


40 CHEMISTRY 
4001 Analytical And Separations Chemistry 


24901 (IPEN-PUB—218) Determination of trace ele- 
ments in drinking water by neutron activation analysis. 
Munita, C.S.; Abe, R.M.; Andrade e Silva, L.G. de. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)). Oct 1988. 14p. NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE89610117/JAW. 

The concentracao of Hg, Cr, Zn, Fe and Co has been deter- 
mined in fresh drinking water by a combination of preconcentration 
and neutron activation analysis. In order to preconcentrate the 
trace metals, a Chelex-100 resin in the NH/sup +/- form has been 
employed and it was not necessary to use special NH/sub 4//sup 
+/- form has been employed and it was nui uccessary to use spe- 
cial agents for the adsorption of the elements which are practically 
quantitatively retained by the resin. The retention of each element 
during the preconcentration was investigated using radioactive trac- 
ers. Selenium is known as a strongly interferent element for the 
analysis since the (n,PI) produced /sup 75/Se has a PI-line at 0.279 
MeV which coincides with the only PI-line of /sub 203/Hg. The 
separation was made by a selective retention of mercury. After the 
sample had passed through the resin, the column was transfered to 
a polythylene envelope and irradiated at a neutron flux of about 
5.10/sup 12/ncm/sup -2/s/sup -1/ for 8 h. For Hg the resin was 
irradiated in quartz ampoules. The samples were counted 15 days 
after the irradiation. The present method is superior to most other 
Chelex-100 separation procesures where elements of interest are 
eluted from the resin prior determinations thereby introducing the 
possibility of additional reagent blanks and incomplete as well as 
non-reproducible recoveries. 


24902 (KFKI—1988-36/J) Analytical methods used for 
determination of heavy water concentration. Nowotny, G-.; 
Szabo, E. (Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics). Aug 1988. 
44p. NTIS (US Sales Only), PC A03/MF AO1 - OSTI; 
INIS. Order Number DE89610123/JAW. 

A review on analytical methods used for the determination 
of heavy water concentrations thus verifying heavy water invento- 
ries at Pressurized Heavy Water Reactors is given. The principles 
of the methods, their sensitivities and accuracies are discussed both 
for nondestructive assays including neutron capture by hydrogen, 
neutron transmission, acoustic velocity measurements and for de- 
structive analysis including density measurements, infrared spectro- 
photometry, mass spectrometry, refractometry, viscosimetry. Non- 
denstructive methods are useful in field determinations, while de- 
structive techniques are favoured in chemical laboratories. (V.N.) 
26 refs.; 8 figs.; 19 tabs. 


24903 (NIPER—396) Retention indices, relative response 
factors, and mass spectra of trifluoroacetate esters of phenolic 
compounds determined by capillary GC/MS: Topical report. 
Yu, S.K.-T.; Vrana, R.P.; Green, J.B. (National Inst. for Pe- 
troleum and Energy Research, Bartlesville, OK (USA)). 
Apr 1989. Contract FC22-83FE60149. 346p. NTIS, PC 
A15/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89000739/JAW. 

GC retention indices on methylsilicone and mass spectra of 
trifluoroacetyl esters of 118 hydroxyaromatic compounds are re- 
ported along with total ion current response factors relative to 4- 
fluorophenyl trifluoroacetate. Experimental procedures for data ac- 
quisition and preparation of trifluoroacetyl esters are provided. This 
volume represents the most comprehensive tabulation of mass spec- 
tra available for this compound type. 8 refs., 8 figs., 5 tabs. 


24904 (RFP—4203) Preliminary molten salt extraction 
experiments with dicesium hexachloroplutonate (Cs:PuCle). 
Thomas, R.L. (ed.); Long, J.L.; Humiston, T.J.; Murray, 
A.M. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). 30 Jan 1989. Contract AC04- 
76DP03533. 12p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010758/JAW. 

Dicesium hexachloroplutonate was prepared on a 200-gram 
scale and used as an oxidant in the molten salt extraction process to 
remove americium from plutonium metal. Single-pass extraction ef- 
ficiencies exceeding 90% were achieved in molten calcium chlo- 
ride. 7 refs., 2 figs., 3 tabs. 
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24905 The application of planar laser-induced fluores- 
cence as a diagnostic in plasma processing. Partin, J.K.; 
Fincke, J.R.; Jeffery, C.L.; Snyder, S.C.; Batdorf, J.A. (EG 
and G Idaho, Inc., Idaho Falls, ID (US)). pp 149-154 of 
Plasma processing and synthesis of materials. Apelian, D.; 
Szekely, J. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

This paper reports an application of the planar laser-induced 
fluorescence (PLIF) technique to visualize species in a plasma jet. 
For the experiment, 104m manganese particles were injected 
through a center feed in the cathode of a 8 kW plasma torch. A 
tunable laser beam (--20 mJ/pulse) was focused by a cylinderical 
lens into a sheet, approximately 2.4 cm high and 550 pm thick, 
which passed through the center of the plasma plume, exciting 
manganese lying within the plane defined by the laser. The fluores- 
cence generated as imaged onto a gated, intensified CID camera, 
converted to digital format, and processed by an image analyzer to 
form a 2-D map of the relative manganese vapor concentration 
within the plasma. The results of this proof-of-principle experiment 
demonstrate that the PLIF measurement holds considerable prom- 
ise for obtaining simultaneous spatially resolved measurements of 
species concentration. 
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REFER ALSO TO CITATION(S) 23994, 24057, 24090, 24137, 24244, 24293, 
24519, 24613, 24726, 24727, 24728, 24729, 24732, 24740, 24770, 24809, 24814, 
24945, 24961, 25247, 25897 


24906 (ANL—89/9) Isotopic anomalies in high Z ele- 
ments: Uranium?. Jovanovic, S.; Reed, G.W. Jr.; Essling, 
A.M.; Rauh, E.G.; Graczyk, D.G. (Argonne National Lab., 
IL (USA)). Mar 1989. Contract W-31109-ENG-38. 17p. 
NTIS, PC A03/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89010277/JAW. 

Uranium in terrestrial volcanic ejecta from mantle-related 
sources has been analyzed mass spectrometrically. The objective 
was to seek supporting evidence for or refutation isotopic variations 
reported by Fried et al. (1985) for some such samples. The possibili- 
ty that terrestrial U is not of constant isotopic composition is ex- 
traordinary. If true, mechanisms for creating the variation must be 
sought and the lack of homogenization within the earth addressed. 
Samples of 100 grams or more were processed in order to minimize 
reagent and environmental (laboratory) blank interference and to 
permit isolation of large amounts (several to tens of wg) of U for 
the mass spectrometer (MS) measurements, which utilizes aliquots 
of {approximately}1 yg. Aliquants from four volcanic samples gave 
data which indicate enrichments of 23;U ranging from 0.2% to 
5.9% in the 235/238 ratio relative normal uranium ratios. These rel- 
ative enrichments are consistent with, and in some cases, higher 
than the 0.18% enrichment reported by Fried et al. (1985) for two 
volcanic lava samples. However, we were not able to reproduce 
their results on the Kilauea lava for which they report 0.18% 75U 
enrichment. The relative error in our MS ratios is 0.05% -- 0.07%. 
1 tab. 


24907 (CONF-8903102—1) Experimental techniques for 
the measurement of diffusion coefficients. Rothman, S.J. (Ar- 
gonne National Lab., IL (USA)). Mar 1989. Contract W- 
31109-ENG-38. 19p. NTIS, PC A03/MF AOi - OSTI; 1; 
GPO Dep. Order Number DE89009837/JAW. 

From NATO advanced study institute on diffusion in materi- 
als; Aussois, France (12 Mar 1989). 

This paper describes techniques for the measurement of dif- 
fusion coefficients in solids. The focus is on depth profiling by vari- 
ous ion beam techniques, especially secondary ion mass spectrome- 
try, Rutherford backscattering, and nuclear reaction analysis. 35 
refs., 10 figs. 
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24908 (DOE/ER/13538—3) Synthesis and properties of 
metallocarboxylic acids: Progress report, 1 June 1986--30 
September 1988. Gibson, D.H. (Louisville Univ., KY 
(USA). Dept. of Chemistry). 15 Oct 1988. Contract FG05- 
86ER13538. 1lp. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89009991/JAW. 

The goals of this research have been two-fold: (a) to estab- 
lish general synthetic routes to metallocarboxylic acids and some of 
their derivatives, and (b) to determine the characteristic reactions 
of these metallocarboxylates. The work is thus relevant to the 
chemistry of intermediates which have been proposed for the water 
gas shift reaction and to carbon dioxide fixation processes. For the 
duration of this grant, our work has mainly focussed on the synthe- 
sis and chemistry of iron metallocarboxylates, (L)Fe(CO)(L’)COOR 
(L=cyclopentadienyl or pentamethylcyclopentadienyl; L’=aryl 
phosphine or phosphite; R=H, methyl, Li, Na, K, or 1/2Ca). Our 
results with these systems are described below. 2 figs. 


24909 (DOE/ER/45306—2) Si-29 NMR spectroscopy of 
polysilazanes and related systems: Progress report, June 
1988--December 1988. Mariam, Y.H.; Abrahams, P.; Feng, 
K. (Atlanta Univ.. GA (USA). Dept. of Chemistry). Dec 
1988. Contract FG05-87ER45306. 1lp. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010028/ 
JAW. 

Since °Si NMR spectroscopy is expected to be very power- 
ful in its ability to differentiate among minor structural changes, we 
have recently initiated use of this technique for the structural inves- 
tigations of some Si-N polymer systems and some preliminary re- 
sults are reported in this communication. 6 refs., 4 figs. 


24910 (HCR-CDM—07) Kinetic and thermodynamic 
modelling of TBP synthesis processes. Azzouz, A.; Attou, M. 
(Haut Commissariat a la Recherche, Algiers (Algeria). 
Centre de Developpement des Materiaux). Feb 1989. 8p. 
NTIS (US Sales Only), PC A02/MF AOl1 - OSTI; INIS. 
Order Number DE89610138/JAW. 

The present paper deals with kinetic and thermodynamic 
modellisation of tributylphosphate (TBP) synthesis processes. Its 
aim consists in a purely comparative study of two different synthe- 
sis ways i.e. direct and indirect estirification of butanol. The meth- 
odology involves two steps. The first step consists in approximating 
curves which describe the process evolution and their dependence 
on the main parameters. The results gave a kinetic model of the 
process rate yielding in TBP. Further, on the basis of thermody- 
namic data concerning the various involved compounds a theoreti- 
cal model was achieved. The calculations were carried out in Basic 
language and an interpolation mathematical method was applied to 
approximate the kinetic curves. The thermodynamic calculations 
were achieved on the basis of GIBBS’ free energy using a VAX 
type computer and a VT240 terminal. The calculations accuracy 
was reasonable and within the norms. For each process, the con- 
frontation of both models leads to an appreciable accord. In the 
two processes, the thermodynamic models were similar although 
the kinetic equations present different reaction orders. Hence the 
reaction orders were determined by a mathematical method which 
conists in searching the minimal difference between an empiric rela- 
tion and a kinetic model with fixed order. This corresponds in fact 
in testing the model proposed at various reaction order around the 
suspected value. The main idea which results from such a work is 
that this kind of processes is well fitting with the model without 
taking into account the side chain reactions. The process behaviour 
is like that of a single reaction having a quasi linear dependence of 
the rate yielding and the reaction time for both processes. 


24911 (HCR-CDM—08) Kinetic study of TBP synthesis 
processes. Azzouz, A.; Attou, M.; Abbad, B. (Haut Commis- 
sariat a la Recherche, Algiers (Algeria). Centre de Develop- 
pement des Materiaux). Jan 1989. 6p. NTIS (US Sales 
Only), PC A02/MF AOi - OSTI; INIS. Order Number 
DE89610139/JAW. 

A programmed method was developed in order to obtain the 
kinetical specifications of any reaction which occurs in a batch re- 
actor in the case of a maximal selectivity. This method consists in 
complete algorithm which permits to calculate quickly the reaction 
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order, the kinetical constants and the activation energy. Unless one 
previously knows the reaction order, the first step consists in itera- 
tive calculations based on OTSWALD Kinetical Method. The dif- 
ferent order values are tested around the suspected value until the 
kinetical constant reaches an effective constant value. The second 
step deals with the kinetical constants determination and is based on 
ARRHENIUS Model. The general relationship used in this work 
can be applied to any single reaction process. In a third step, the 
dependence between the kinetical constants and temperature could 
be used to approximate the activation energy on the basis of the 
least squares method. The method was previously applied in model- 
ling the kinetics of tributylphosphate (TBP) synthesis processes and 
gave satisfactory results. More-over, the algorithm is easy and 
could be written in any programming language. 


24912 (INIS-mf—11402) 6th symposium on photochemi- 
cal and thermal reactions of coordination compounds (SOP- 
TROCC 6). Proceedings. Sykora, J.; Sima, J. (eds.). (Slo- 
venska Akademia Vied, Bratislava (Czechoslovakia). Slo- 
venska Chemicka Spolocnost). 16 Jun 1988. 192p. (CONF- 
8804265—). NTIS (US Sales Only), PC A09/MF AOl1. 
Order Number DE88706285/JAW. 

From 6. symposium on photochemical and thermal reactions 
of coordination compounds (SOPTROCC 6); Smolenice, Czecho- 
slovakia (19 Apr 1988). 

The proceedings contain 53 papers of which two deal with 
nuclear topics, viz.: Quenching of Excited States of Lanthanide 
Complexes by Electron and Energy Transfer Processes and Spin 
Trapping in the Radiolysis of Phosphate Esters. Some 70 specialists 
from 12 countries including Japan and the USA attended the con- 
ference. (J.B.). 


24913 (INIS-mf—11402, pp 129-132) Quenching of excit- 
ed states of lanthanide complexes by electron and energy 
transfer processes. Sabbatini, N.; Perathoner, S.; Balzani, V. 
(Consiglio Nazionale delle Ricerche, Bologna (Italy). Lab. 
di Fotochimica e Radiazioni d’Alta Energia). 16 Jun 1988. 
NTIS (US Sales Only), PC A09/MF AOl1. Order Number 
DE88706285/JAW. (CONF-8804265—). 

From 6. symposium on photochemical and thermal reactions 
of coordination compounds (SOPTROCC 6); Smolenice, Czecho- 
slovakia (19 Apr 1988). 

The interaction of the luminescent excited states of the Eu/ 
sub aq//sup 3+/ and Tb/sub aq//sup 3+/ ions, Eu and Tb com- 
plexes with M(CN)/sub 6//sup z-/ complexes (M=Cr(III), FECD, 
Co(III), Ru(II), or Os(IT)) was studied in an aqueous solution by lu- 
minescence lifetime measurements. The lower than diffusion values 
obtained for the quenching constants of exergonic energy and elec- 
tron transfer processes are attributed to poor electronic factors 
(nonadiabatic behavior). The results can be explained by a reasona- 
ble assumption that the precursor complex had a different structure 


depending on the lanthanide species involved. (author). 1 fig., 16 
refs. 


24914 (IPEN-PUB—225) Synthesis and characterization 
of the [Te(SCN/sub 2/H/sub 4/)/sub 4/] (SO/sub 4/)/sub 
2/ complex. Application to the separation of /sup 99/Mo 
from fission products. Mestnik, S.A.C.; Silva, C.P.G. da. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)). Oct 1988. 19p. (In Portuguese). NTIS (US Sales 
Only), PC A03/MF AO1 - OSTI; INIS. Order Number 
DE89610140/JAW. 

Thiourea reacts with tellurium-IV ions, in sulfuric medium, 
to form cationic complex which is strongly retained on cationic ion 
exchanger. The method was applied to separate /sup 99/Mo from / 
sup 132/Te obtained in the fission of /sup 235/U since molybde- 
num does not form such complex and passes throught the cationic 
exchanger column in the molibdate form. In this paper, the proce- 
dure of the tellurium-thiourea complex preparation and its charac- 
terization are described. Elemental analysis, ultraviolet and infra- 
red absorption spectrophotometry as well as thermogravimetry 
were used to characterize the complex. 
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24915 (LBL—25627) Bonding and chemistry of hydrocar- 
bon monolayers on metal surfaces. Bent, B.E.; Somorjai, 
G.A. (Lawrence Berkeley Lab., CA (USA)). Jul 1988. Con- 
tract AC03-76SF00098. 72p. (CONF-8903101—1). NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009311/JAW. 

From Catalysts in petroleum refining conference; Kuwait, 
Kuwait (4 Mar 1989). 

Results from ultra-high vacuum surface analysis techniques 
over the last ten years have dramatically increased our understand- 
ing of how unsaturated hydrocarbons react with metal surfaces. We 
review what has been learned, utilizing results from our laboratory 
on the bonding and chemistry of ethylene and benzene to illustrate 
general principles. 72 refs., 29 figs., 2 tabs. 


24916 (LBL—25824) The role of adatoms (C,S) and sur- 
face structure in thiophene hydrodesulfurization over transi- 
tion metal surfaces: A surface science and catalytic study. 
Bussell, M.E. (Lawrence Berkeley Lab., CA (USA)). Aug 
1988. Contract AC03-76SF00098. 194p. NTIS, PC A09/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010380/ 
JAW. 

Thiophene Hydrodesulfurization (HDS) has been studied 
over transition metal single crystal (Mo, Re) and polycrystalline foil 
(Co, Mo, Re) surfaces using a combined ultrahigh vacuum/catalytic 
reactor apparatus. The metal surfaces were cleaned, modified and 
characterized in ultrahigh vacuum (1 {times} 10/sup {minus}9/ 
Torr) prior to high pressure (1 atm) catalytic reactions carried out 
in an in-situ isolation cell. The influence of catalyst surface struc- 
ture on thiophene HDS was investigated by carrying out reactions 
over surfaces of different crystallographic orientation and the role 
of adsorbates examined using radiotracer C and *S isotopes. 
Thiophene HDS is a structure insensitive reaction over molybde- 
num surfaces, but a structure sensitive reaction over rhenium sur- 
faces. The HDS reaction over molybdenum occurs on a strongly 
bound adsorbate overlayer composed primarily of carbidic carbon. 
In contrast, HDS of thiophene over rhenium surfaces occurs direct- 
ly on the metal surface. The ability of the rhenium surfaces to 
remain free of strongly bound deposits of carbon and/or sulfur 
makes them more active (by a factor of 1--6 times) than the molyb- 
denum surfaces studies. For both metals, deactivation at high con- 
versions is caused by product inhibition (H2S). Thiophene HDS 
studies over Co, Mo and Re foils reveal a trend in catalytic activity 
similar to that found in the literature for the sulfides of these 
metals. This suggests that metal single crystals and polycrystalline 
foils are suitable catalysts for model studies of HDS. 


24917 (LBL—26341) Surface science and catalytic stud- 
ies on the effects of aluminium oxide and potassium on am- 
monia synthesis over iron single crystal surfaces. Strongin, 
D.R. (Lawrence Berkeley Lab., CA (USA)). Jun 1988. Con- 
tract AC03-76SF00098. 196p. NTIS, PC A09/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89010051/JAW. 

The effects of aluminum oxide and potassium on ammonia 
synthesis over Fe(110), Fe(100), Fe(111), Fe(210), and Fe(211) 
single crystal surfaces have been investigated by surface science 
and high pressure catalytic studies (20 atm reactant pressure of ni- 
trogen and hydrogen). It has been found that a pretreatment of the 
iron single crystal catalysts, in the presence of water vapor, must be 
performed prior to ammonia synthesis for aluminum oxide to en- 
hance the rate of ammonia formation. In this circumstance the less 
active Fe(110) and Fe(100) surfaces are restructured into stable and 
highly active surfaces (i.e., Fe(111) and Fe(211)) for ammonia syn- 
thesis. 153 refs., 55 figs., 2 tabs. 


24918 (N—89-16139) Raman intensity as a probe of con- 
centration near a crystal growing in solution. Wilkinson, 
R.A. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Feb 1989. 
12p. (NASA-TP—2865; E—4397; NAS—1.60:2865). NTIS, 
PC A03/MF AOl1. 

The feasibility of using Raman spectral scattering signals for 
measurements of concentration profiles near a crystal interface 
during growth or dissolution is discussed. With KH2PO4 (KDP) as 
a test material, optical multichannel analyzer (OMA) detection of a 
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solute Raman vibrational band provided direct quantification of 
solute concentration with band intensity. The intersection of inci- 
dent laser and Raman collection optics provided 3-D selective point 
measurements of the solution concentration field. Unlike many 
other techniques, the Raman band intensity is not sensitive to the 
typical temperature variations. Precision calibration of Raman in- 
tensity versus KDP concentration with less than 1 pct standard de- 
viation error levels was demonstrated. A fiber optic, which sampled 
incident laser intensity and coupled it to the OMA, provided a fully 
synchronized monitor of fluctuations in laser power to correlate 
with observed Raman signals. With 1 W of laser power at the 
sample, good data statistics required eight repeated data collections 
at approximately 2.5 min collection. The accumulated time repre- 
sents the concentration measurement time at one spatial location. 
Photomicroscopy documented a 30 micrometer diameter by 200 mi- 
crometer of laser Raman scattering region in the solution near the 
crystal surface. The laser beam was able to approach up to 25 mi- 
crometer from the crystal surface. However, a crystal surface re- 
flected intensity contribution was weakly detectable. Nucleated mi- 
crocrystals were seen in the crystal-growing solution. These micro- 
crystals convect right up to the crystal surface and indicate no 
quiet diffusion region under normal gravity conditions. Translation 
of the solution cell with respect to the optics caused systematic in- 
tensity errors. 


24919 (UCRL—100423) Aerogels and xerogels from or- 
ganic precursors. Pekala, R.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 1 Feb 1989. Contract W-7405- 
ENG-48. 14p. (CONF-890275—2). NTIS, PC A03/MF AOl1 
- OSTI; 1; GPO Dep. Order Number DE89009930/JAW. 

From 4. ultrastructure conference; Tucson, AZ, USA (19 
Feb 1989). 

The polycondensation of resorcinol with formaldehyde 
under alkaline conditions follows a sol-gel pathway in which sur- 
face functionalized polymer “clusters” are formed. The covalent 
crosslinking of these “clusters” produces gels which can be dried 
under supercritical conditions to obtain low density, organic aero- 
gels (=0.30 g/cc). High density, organic xerogels (20.60 g/cc) 
result if the solvent is slowly evaporated from the gel. Both materi- 
als have continuous porosity with cell/pore sizes less than 1000 
{angstrom}. Their microstructure is composed of interconnected 
colloidal-like particles with diameters of 30-150 {angstrom}. The 
particle size, cell size, surface area, and density of these materials 
are predominantly controlled by the catalyst concentration in the 
original mixture. These aerogels/xerogels can be further processed 
into a glassy carbon state by pyrolysis in an inert atmosphere. 9 
refs., 5 figs., 1 tab. 


24920 (UCRL—100693) Chemical kinetic modeling of 
ethane oxidation at low and intermediate temperatures. Wilk, 
R.D.; Pitz, W.J.; Westbrook, C.K.; Cernansky, N.P. (Law- 
rence Livermore National Lab., CA (USA)). Mar 1989. 
Contract W-7405-ENG-48;FG04-87AL44658. 26p. (CONF- 
890321—3). NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89010245/JAW. 

From Spring meeting of the Western States Section of The 
Combustion Institute; Pullman, WA, USA (20 Mar 1989). 

A detailed chemical kinetic mechanism for ethene oxidation 
has been developed ana used to model intermediate temperature ox- 
idation chemistry. The model was used to simulate the reactions in 
a static reactor at temperatures of 696 K and 718 K, an equivalence 
ratio of 2.0, and a pressure of 600 torr. Modeling results at these 
conditions were compared with experimental species concentration 
data. The calculated concentrations of the major products ethene 
oxide and carbon monoxide are in very good agreement with the 
experimental data. The calculated maximum concentrations of 
formaldehyde and methanol are slightly low, but the shapes of the 
profiles follow closely to the experimental species histories. The 
calculated methane concentrations are in good agreement in the 
early stages of the reaction, but are overpredicted in the latter 
stages. The predicted carbon dioxide levels are low in the early 
stages of the reaction. The modeling calculations identified some of 
the key reaction steps at the present conditions. The addition of 
HO: and OH radicals to ethene and their subsequent reactions are 
responsible for the formation of the majority of the reaction inter- 
mediates. 34 refs., 3 figs. 
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24921 Coriolis induced vibration and rotation mixing in 
formaldehyde. Gray, S.K.; Davis, M.J. (Department of 
Chemistry, Northern Illinois University, DeKalb, Illinois 
60115). Journal of Chemical Physics; 90: No. 10, 5420- 
5433(15 May 1989). 

The effect of Coriolis interaction on the intramolecular dy- 
namics of formaldehyde is investigated theoretically. Classical dy- 
namics calculations are presented that include all seven degrees of 
freedom, i.e., the six vibrational modes and the rotational mode as- 
sociated with K, the projection of total angular momentum on a 
body-fixed axis. These calculations show that vibrational modes 4 
(out of plane bend) and 6 (HCO bend) can be significantly coupled 
due to Coriolis interaction. The qualitative features of such cou- 
pling is further understood via study of a reduced dimension model 
that includes just modes 4, 6, and the rotational degree of freedom. 
Two interesting classical consequences of Coriolis interaction are 
noted. First, for large K (e.g., for chemical bondKchemical 
bond{similar—to}J) we find vibrational mixing can occur without 
significant deterioration of K. We find that this mixing is not due to 
the usual "Chirikov” or pendulum picture of nonlinear resonance. 
Second, we find that both vibrational and rotational mixing can 
occur when the rotational frequency is in resonance with the differ- 
ence in vibrational frequencies. In this situation, the resonances lead 
to a partial K mixing. Chaos about the resonances can lead to a 
more extensive K mixing. Quantum calculations are also performed 
for the reduced dimension model and the nature of the quantum ei- 
genstates is discussed in relation to the corresponding classical dy- 
namics. 


24922 Relationships in the approach to criticality in 
fluids, including systematic differences between vapor--liquid 
and liquid--liquid systems. Singh, R.R.; Pitzer, K.S. (Depart- 
ment of Chemistry and Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Jour- 
nal of Chemical Physics; 90: No. 10, 5742-5748(15 May 
1989). 

The available data on a number of vapor--liquid and liquid-- 
liquid systems have been reexamined. The effective critical expo- 
nent is used to describe the approach to criticality for the two types 
of systems. The liquid--liquid critical systems have a small or zero 
first Wegner correction term, and are similar in this respect to the 
spin 1/2 Ising lattice. The gas--liquid critical systems have a much 
larger first Wegner term and are qualitatively similar to a high spin 
Ising lattice. By analyzing data for a number of fluids, we find 
strong support for a universal value for the first Wegner coefficient 
for vapor--liquid coexistence in simple fluids. The higher correction 
terms are substance dependent. These statements do not apply to 
ionic fluids which have quite different properties. The extent to 
which metals differ or are similar is examined briefly. The sub- 
stance dependence of the leading critical amplitudes has also been 
examined with reference to the extensions of the corresponding 
states theorem. An approximate linear dependence of the amplitude 
on the acentric factor of the fluid is found. 


24923 Vibrational predissociation in OH--Ar. Berry, 
M.T.; Brustein, M.R.; Lester, M.I. (Department of Chemis- 
try, The University of Pennsylvania, Philadelphia, Pennsyl- 
vania 19104-6323). Journal of Chemical Physics; 90: No. 10, 
5878-5879(15 May 1989). 

Results are presented showing that the vibrational predisso- 
ciation dynamics of OH-Ar differs greatly in its ground and excited 
electronic states. Measurements of the vibrational predissociation 
lifetime and the nascent internal state distribution of the OH 
product.(AIP) 


24924 Selectivity loss during tungsten chemical vapor 
deposition: The role of tungsten pentafluoride. Creighton, 
J.R. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Journal of Vacuum Science and Technology, 
A: Vacuum, Surfaces, and Films; 7: No. 3, 621-624(May 
1989). 

Our previous studies found evidence for a selectivity loss 
mechanism that is initiated by desorption of tungsten subfluorides 
formed by the reaction of WF. with metallic tungsten surfaces. 
When a hot (600 °C) tungsten surface is exposed to WFe, a non- 
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volatile subfluoride, apparently WF, , will accumulate on a nearby 
SiOz surface held at =30 °C. Disproportionation of this tungsten 
subfluoride upon heating above 350 °C produces a reactive state of 
tungsten that induces rapid selectivity loss when exposed to chemi- 
cal vapor deposition conditions. The net effect of this tungsten sub- 
fluoride desorption--disproportionation mechanism is the transport 
of tungsten from a tungsten surface to the silicon dioxide surface. 
Isolation of a higher tungsten subfluoride, apparently WF;, has 
been accomplished by cooling the SiO2 surface to =-45 °C under 
otherwise similar experimental conditions. Preliminary Auger spec- 
troscopic results yield a stochiometry of F/W = 4.9 +- 0.5 for this 
subfluoride, and temperature programmed desorption results are 
consistent with the behavior of tungsten pentafluoride. Upon heat- 
ing WF; multilayers, most of the compound desorbs, but some re- 
action and disproportionation occurs leaving a reduced state of 
tungsten on the SiO, surface. It seems likely that tungsten penta- 
fluoride is the key volatile species in a tungsten transport mecha- 
nism that can initiate selectivity loss. 


24925 Decomposition of [Mn(CO);b(y-SiH2). Stauf, 
G.T.; Dowben, P.A.; Emrich, K.; Hirschwald, W.; Boag, 
N.M. (Laboratory for Solid State Science and Technology, 
Syracuse University, Syracuse, New York 13244-1130). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 7: No. 3, 634-639(May 1989). 

The prospect of using chemical vapor deposition to deposit 
mixed metals and silicides from a single source compound is attrac- 
tive but largely uninvestigated. Studies of decomposition energies 
of such compounds are nearly nonexistent. One such compound 
which has successfully been used to make a silicide coating is 
[Mn(CO)s ]2 (u-SiH2 ). We have used electron impact mass spec- 
troscopy, photoionization mass spectroscopy, and photoabsorption 
to determine bond energies within this compound. The combination 
of methods allows a high degree of confidence in the resultant ioni- 
zation and fragment appearance potentials. Some possible mecha- 
nisms of decomposition are discussed. A complete ionic decomposi- 
tion thermodynamic cycle has been generated, and the results are 
used to illuminate the coating processes previously observed. 


24926 Laser-enhanced oxidation of nickel. Mesarwi, A.; 
Ignatiev, A. (Department of Physics, University of Hous- 
ton, Houston, Texas 77004). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1754- 
1757(May 1989). 

Photoenhanced oxidation of nickel in air at 350 °C under 
laser irradiation with wavelengths 308 nm=A=1064 nm has been 
studied. Significant oxidation enhancement over infrared oven heat- 
ing has been observed under irradiation with short-wavelength 
lasers. A 690% increase in oxidation rate has been observed under 
irradiation with 308-nm wavelength laser. The enhanced oxidation 
decreased with increasing wavelength up to a threshold wavelength 
of A = 720 nm. The mechanism involved is believed to be the pho- 
toexcitation of adsorbed molecular oxygen at the nickel oxide sur- 
face leading to enhanced generation of the active atomic oxygen. 


24927 Static secondary ion mass spectroscopy study of 
ethylene and acetylene on Ni: Coverage dependence. Zhu, X.; 
Castro, M.E.; Akhter, S.; White, J.M.; Houston, J.E. (De- 
partment of Chemistry, University of Texas at Austin, 
Austin, Texas 78712). Journal of Vacuum Science and Tech- 
nology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1991- 
1995(May 1989). 

The coverage dependence of the reaction pathways followed 
by ethylene and acetylene on Ni(111) and Ni(100) has been studied 
by temperature programmed static secondary ion mass spectrosco- 
py and temperature programmed desorption. The coverage depen- 
dences are interpreted in terms of repulsive interactions between 
adsorbates and site blocking effects on decomposition channels. 


24928 Carbonate formation and decomposition on KOH/ 
Ag(111). Blass, P.M.; Zhou, X.; White, J.M. (Department of 
Chemistry, University of Texas, Austin, Texas 78712). Jour- 
nal of Vacuum Science and Technology, A: Vacuum, Surfaces, 
and Films; 7: No. 3, 2009-2012(May 1989). 

Using x-ray photoelectron spectroscopy, ultraviolet photoe- 
lectron spectroscopy, temperature programmed desorption, and iso- 
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topic exchange, we have studied the formation of potassium hy- 
droxide on Ag(111) and its conversion to carbonate. KOD forms 
from D2O and K dosed at 100 K when the surface is warmed to 
300 K, and undergoes H/D exchange with H2O at low tempera- 
ture. KOD/sub (a)/ may be converted to adsorbed carbonate by 
exposure to CO: at 300 K but not at 100 K. 


24929 Interaction of alkali-metai overlayers with oxygen. 
Hrbek, J.; Xu, G.; Sham, T.K.; Shek, M.L. (Chemistry De- 
partment, Brookhaven National Laboratory, Upton, New 
York 11973). Journal of Vacuum Science and Technology, A: 
1a Surfaces, and Films; 7: No. 3, 2013-2015(May 
89). 

The interaction of oxygen with alkali metals (Li, Na, K, and 
Cs) was studied with valence and core-level photoemission (PE) 
using synchrotron radiation and by multiple mass thermal desorp- 
tion (TDS). During a stepwise coadsorption of oxygen at 80 K, an 
increase in the emission intensity, a linewidth broadening, and a 
negative binding-energy shift of alkali-metal core levels is observed. 
Two stages of oxygen adsorption are identified in PE and TDS. In 
the low O2 exposure range, an oxide species is formed; at higher 
exposures, peroxide and superoxide species are observed in Na, K, 
and Cs. The potassium--oxygen interaction is discussed in detail. 


24930 Kinetics of CO adsorption on epitaxial (111)Cu on 
(111)Pd thin films. Oral, B.; Kothari, R.; Vook, R.W. (Labo- 
ratory for Solid State Science and Technology, Physics De- 
partment, Syracuse University, Syracuse, New York 13244- 
1130). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 2020-2023(May 
1989). 

CO adsorption has been studied on (111)Cu/Pd thin-film sur- 
faces grown epitaxially on mica in UHV of base pressure 5 x 10/ 
sup -11/ Torr. Auger electron spectroscopy investigations of the 
growth of Cu on (111)Pd films showed that layer growth occurred. 
The Kelvin probe, work function method was used to monitor the 
CO adsorption at 298 K as a function of Cu overlayer thickness. It 
was found that very thin Cu overlayers had a drastic effect on satu- 
ration CO coverage: one monolayer of copper reduced the satura- 
tion CO coverage by {similar—to}95%. For the pure (111)Pd thin- 
film surface, the data showed that the rate of CO adsorption 
changes when the CO fractional coverage approaches 
{similar—to}0.4. This result is most likely due to the previously re- 
ported change in CO superlattice structure that occurs with in- 
creasing coverage. The kinetic adsorption data for various bilayers 
were interpreted in terms of a first-order Kisliuk mobile precursor 
model. 


24931 Chemisorption studies on Cs/Cu(110): Model stud- 
ies of cesium promoters on copper-based catalysts. Rodri- 
guez, J.A.; Clendening, W.D.; Campbell, J.M.; Min, W.; 
Campbell, C.T. (Chemistry Department, Indiana University, 
Bloomington, Indiana 47405). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
2118-2120(May 1989). 

The adsorption of CO, COs, and He O, the coadsorption of 
oxygen and He O, and the coadsorption of CO and surface hy- 
droxyl (OH/sub a/)= on clean and cesium-covered Cu(110) sur- 
faces have been studied with thermal desorption mass spectroscopy, 
x-ray photoelectron spectroscopy, Auger electron spectroscopy, 
and work function measurements. We review here results which 
show that the presence of preadsorbed cesium dramatically affects 
the adsorption behavior and surface chemistry of CO, COz, and He 
O on Cu(110). We also present new results which show that surface 
formate (HCOO/sub 2a/) is not produced in any observable amount 
upon heating coadsorbed CO/sub a/ and OH/sub a/ on clean or 
Cs-dosed Cu(110). The implication of these results to Cs promotion 
of the catalytic water--gas shift and methanol synthesis reactions 
over Cu will be discussed. 


24932 Near-critical NaCl-H2O: an equation of state and 
discussion of anomalous properties. Pitzer, K.S.; Tanger, J.C. 
IV. (Lawrence Berkeley Lab., CA (USA)). International 
Journal of Thermophysics; 9: No. 5, 635-648(Sep 1988). 
(CONF-880606—). Contract AC03-76SF00098. 
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From 10. symposium on thermophysical properties; Gaith- 
ersburg, MD, USA (20 Jun 1988). 

The system NaCl-H2O near the critical point of pure water 
shows not only the remarkable properties of any two-component 
system near the critical point of one component but also an anoma- 
lous curvature of the T-x and P-x projections of the critical line in 
the range below mole fraction 0.0005. An equation of state is pre- 
sented which is based on the Haar-Gallagher-Kell equation for pure 
water with a few terms involving the mole fraction of NaCl togeth- 
er with the temperature and density. Parameters in this equation 
were selected which yield a good representation of the entire 
vapor-liquid coexistence surface from 250 to 600°C and from the 
three-phase pressure to the critical pressure (or to the vapor pres- 
sure of pure water below its T/sub c/). Derivatives of this equa- 
tions yield densities, enthalpies, and heat capacities which are com- 
pared with experimental data. Also, the properties calculated for 
the vapor near the three-phase line are compared with those pre- 
dicted by the successive hydration model previously developed for 
NaCl in steam in equilibrium with solid NaCl. Other related topics 
are discussed, including the anomalous features noted above. 


24933 Volume of ions and ion-solvent pair correlation 
functions. Pogue, R.F.; Atkinson, G. (Univ. of Oklahoma, 
Norman (USA)). International Journal of Thermophysics; 9: 
No. 5, 689-702(Sep 1988). (CONF-880606—). 

From 10. symposium on thermophysical properties; Gaith- 
ersburg, MD, USA (20 Jun 1988). 

In this paper the authors summarize some of their recent 
work on the apparent molal volumes of transition metal salts in 
water. The densities of NiCl, Ni(ClO«)2, CoCl, Co(ClO,)e, and 
Mn(ClO,)2 solutions have been measured from 15 to 140°C. Solu- 
tions of FeCle, Fe(ClO4)2, CuCle, Cu(ClOu)2, ZnCle, and Zn(ClO«)e 
were measured from 15 to 155°C. The apparent molal volumes at 
infinite dilution are reported and the effect of temperature is dis- 
cussed. A new approach to the calculation of ionic volumes from 
salt volumes is presented. It is shown that the ionic volume is di- 
rectly related to the direct ion-solvent correlation function. A large 
ligand field effect on transition metal volumes is noted. 


24934 Computer simulation of fluids using axisymmetric 
molecules. Gupta, S.; Sediawan, W.B.; Williams, C.P.; 
McLaughlin, E. (Louisiana State Univ., Baton Rouge 
(USA)). International Journal of Thermophysics; 9: No. 5, 
781-789(Sep 1988). (CONF-880606—). 

From 10. symposium on thermophysical properties; Gaith- 
ersburg, MD, USA (20 Jun 1988). 

Molecular dynamics simulations have been performed using 
the Gaussian overlap potential in order to develop and test thermo- 
dynamic property predictive methods and to investigate the possi- 
bility of modeling real fluids as well. A first-order anisotropic refer- 
ence-based perturbation theory and a temperature-dependent spheri- 
calized potential have been tested and these methods are shown to 
work well, qualitatively for the original Gaussian overlap potential 
and qualitatively as well as quantitatively for the modified Gaussian 
overlap potential. It is also shown that the modified Gaussian over- 
lap potential with the quadrupole moment works well for modeling 
benzene. Future possibilities are also discussed. 


24935 A model of an ammonia-water falling film absorb- 
er. Perez-Blanco, H. (Oak Ridge National Lab. (US)). pp 
467-483 of Proceedings of the American Society of Heating, 
Refrigerating and Air-conditioning Engineers, Inc. 1988 
winter meeting. Volume 94, Part 1. Atlanta, GA; American 
Society of Heating Refrigeration and Air Cond. (1988). 
(CONF-880128—). 

From ASHRAE winter meeting; Dallas, TX, USA (30 Jan 
1988). 

, This paper describes a model of the absorption process in a 
falling film ammonia-water absorber. The model consists of two or- 
dinary, first-order differential equations with suitable inlet and inter- 
face conditions. The model was validated by comparing its predic- 
tions to experimental data. The objective of the work was to define 
strategies to enhance the absorption process in order to downsize 
absorbers. It was found that in most situations of practical interest, 
the mass transfer process in the falling film controls the absorption 
rate. The possibility of water evaporation and migration in the ab- 
sorber is discussed, outlining how it can degrade performance. 
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24936 Molecular beam studies of silicon etching by F/ 
sub 2/. Balooch, M.; Olander, D.R.; Siekhaus, W.J. (Nucle- 
ar Engineering Dept., Univ. of California, Berkeley, CA 
(US)). pp 419-426 of High temperature materials chemistry - 
IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The reaction of F/sub 2/ with Si(100) is studied by modulat- 
ed molecula: beam-mass spectrometric methods in the temperature 
range 300 - 1200 K and at F/sub 2,’ beam intensities between 5x10/ 
sup 14/ and 5x10/sup 16/ molecules/cm/sup 2/s. The thermal ac- 
commodation coefficient of F/sub 2/ on Si(100) is estimated to be 
0.7. The main volatile reaction products are SiF/sub 4/ and SiF/ 
sub 2/. Their reactivities increase with temperature up to about 850 
K and level off at higher temperatures. The production of SiF/sub 
2/ is linear with F/sub 2/ beam intensity at 1000 K. at 826 K and 
higher beam intensity, however, a coverage effect can be observed. 
Both reaction products desorb from the surface with most probably 
speeds corresponding to the Maxwellian distribution associated 
with the surface temperature. 


24937 High-temperature vaporization/decomposition of 
lanthanide and actinide fluorides. Gibson, J.K.; Haire, R.G. 
(Chemistry Div., Oak Ridge National Lab., Oak Ridge, TN 
(US)). pp 410-418 of High temperature materials chemistry - 
IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; Tagawa, H. 
Pennington, NJ; The Electrochemical Society (1988). 
(CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The Knudsen effusion-mass spectrometric technique has been 
used in this laboratory to study the congruent vaporization and 
thermal decomposition of several lanthanide and actinide fluorides. 
Reported here are the results of experiments which were performed 
to establish the thermal stability of AmF/sub 4/(s) and CeF/sub 4/ 
(s). The relative importance of the decomposition reaction, MF/sub 
4/(s) — MF/sub 3/(s) + 1/2 F/sub 2/(g) and the congruent vapor- 
ization process, MF/sub 4/(s) —- MF/sub 4/(g) upon heating of 
AmF/sub 4/(s) and CeF/sub 4/(s) are discussed. 


24938 Thermal oxidation of III-V compounds. Monteiro, 
O.R.; Evans, J.W. (Lawrence Berkeley Lab. and Dept. of 
Materials Science and Mineral Engineering, Univ. of Cali- 
fornia, Berkeley, CA (US)). pp 184-196 of High temperature 
materials chemistry - IV. Volume 88-5. Munir, Z.A.; Cubic- 
ciotti, D.; Tagawa, H. Pennington, NJ; The Electrochemi- 
cal Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The thermal oxidation of two important III-V compound 
semiconductor materials, namely GaAs and InP, has been studied 
between 300 and 600°C. In-situ TEM, cross-sectional TEM 
(XTEM) and SIMS analyses were used to characterize the reaction 
products. The first technique allows us to access the reactions at 
the very moment they are occurring. XTEM provides a clearer pic- 
ture of the distribution of phases in the oxidized samples. SIMS 
gives us information on the dopant redistribution after oxidation as 
well as enrichment of group V element at the oxide semiconductor 
interface. Based on those results, the reaction products were char- 
acterized and reaction mechanisms proposed. 


24939 Oxidation-sulfidation behavior of Ni aluminide in 
oxygen-sulfur mixed-gas atmospheres. Natesan, K. (Materials 
and Components Technology Div., Argonne National Lab., 
Argonne, IL (US)). pp 89-98 of High temperature materials 
chemistry - IV. Volume 88-5. Munir, Z.A.; Cubicciotti, D.; 
Tagawa, H. Pennington, NJ; The Electrochemical Society 
(1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

Oxidation-sulfidation studies were conducted with sheet sam- 
ples of nickel aluminide, containing 23.5 at. % Al, 0.5 at. % Hf, and 
0.2 at. % B, in an annealed condition and after preoxidation treat- 
ments. Continuous weight-change measurements were made by a 
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thermogravimetric technique in exposure atmospheres of air, a low- 
pO/sub 2/ gas mixture, and low-pO/sub 2/ gas mixtures with sev- 
eral levels of sulfur. The air-exposed specimens developed predomi- 
nantly nickel oxide; the specimen exposed to a low-pO/sub 2/ envi- 
ronment developed an aluminum oxide scale. As the sulfur content 
of the gas mixture increased, the alumina scale exhibited spallation 
and the alloy tended to form nickel sulfide as the reaction phase. 
The results indicated that the sulfidation reaction of nickel alumin- 
ide specimens (both bare and preoxidized) was determined by the 
rate of transport of nickel from the substrate through the scale to 
the gas/alumina scale interface, the mechanical integrity of the 
oxide scale, and the H/sub 2/S concentration in the exposure envi- 
ronment. 


24940 Breakdown of preformed oxides on Ni- and Fe- 
base alloys in high sulfur pressure atmospheres. Kim, G.M.; 
Meier, G.H. (Dept. of Materials Science and Engineering, 
Univ. of Pittsburgh, Pittsburgh, PA (US)). pp 79-88 of High 
temperature materials chemistry - IV. Volume 88-5. Munir, 
Z.A.; Cubicciotti, D.; Tagawa, H. Pennington, NJ; The 
Electrochemical Society (1988). (CONF-8710216—). 

From 4. symposium on high-temperature materials chemis- 
try; Honolulu, HI, USA (18 Oct 1987). 

The breakdown mechanisms of preformed oxide scales (Cr/ 
sub 2/O/sub 3/, Al/sub 2/O/sub 3/, and SiO/sub 2/) on iron and 
nickel alloys have been studied at 950°C in atmospheres with low 
oxygen and high sulfur potentials. Sulfur penetration occurs 
through thin areas in Cr/sub 2/O/sub 3/ scales formed over voids 
at the scale/alloy interface for Ni-30Cr alloys. Internal sulfides 
form at the rims of the voids, eventually filling them and growing 
outward to establish channels which are easy paths for ionic trans- 
port. The transport of Ni through the channels leads to Ni-sulfide 
formation at the scale/gas interface and catastrophic degradation 
ensues. Degradation of Fe-25Cr alloys is initiated by the formation 
of external Fe-sulfides before any internal sulfidation is observed. 


24941 Reduction of selected metal oxides in a thermal 
plasma produced by a nontransferred arc torch. Detering, 
B.A.; Batdorf, J.A.; Wai, C.M. (EG and G Idaho, Inc., 
Idaho Falls, ID (US)). pp 359-364 of Plasma processing and 
synthesis of materials. Apelian, D.; Szekely, J. Pittsburgh, 
PA; Materials Research Society (1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

m Plasma flow field temperatures are determined in a nontrans- 
ferred arc plasma using emission spectroscopy. This technique is 
then utilized to identify thermal decomposition and reduction prod- 
ucts produced in the plasma plume when metal oxide particles are 
injected into the plasma arc. The processed particles are then stud- 
ied using AAS, SEM, EDS and XRD to characterize the chemical 
changes that have occurred in the particles. A Fourier transform 
method is used to study changes in particle morphology. 


24942 Molecular dynamics of the water liquid-vapor 
interface. Pratt, L.R.; Wilson, M.A.; Pohorille, A. (Chemi- 
cal and Laser Sciences Div., Los Alamos National Lab., 
Los Alamos, NM (US)). pp 1955 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The results of molecular dynamics calculations of the equi- 
librium interface between liquid water and its vapor at 325 K are 
presented. For the TIP4P model of water intermolecular pair po- 
tentials that most common orientations of water molecules have the 
C/sub 2v/ molecular axis roughly parallel to the interface. The dis- 
tributions ate quite broad, and therefore compatible with the inter- 
molecular correlations characteristic of bulk liquid water. All near- 
neighbor pairs in the outermost interfacial layers are hydrogen- 
bonded. The maximum average surface dipole density points from 
the vapor to the liquid. The maximum average electric field in the 
interfacial region is parallel to the polarization which indicates that 
attention cannot be limited to dipolar charge distributions in macro- 
scopic descriptions of the electrical properties of this interface. 
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4004 Electrochemistry 
REFER ALSO TO CITATION(S) 23996, 24005 


24943 (CONF-8802140—1) The significance of electro- 
chemistry in the analysis of mineral processing phenomena. 
(Utah Univ., Salt Lake City (USA)). 1988. Contract FG02- 
84ER13181. 12p. NTIS, PC A03 - OSTI. Order Number 
DE89009217/JAW. 

From 7. Australian electrochemistry conference; Sydney, 
Australia (14 Feb 1988). 

During the past decades, detailed electrochemical analysis of 
many reactions of importance in mineral processing has provided a 
basis for the understanding and/or improvement of flotation separa- 
tions, leaching processes, and cementation operations. The status of 
this electrochemical research activity is reviewed with examples 
from each system. Further advances are possible, and it is expected 
that spectroelectrochemical measurements and electrochemical AC 
impedance measurements will provide new dimensions to our un- 
derstanding of these important electrochemical reactions. 59 refs., 
15 figs., 5 tabs. 


24944 A macroscopic-impedance model for a rotating disk 
electrode, analysis of the dissolution of copper in chloride so- 
lutions. Hauser, A.K.; Newman, J. (Materials and Chemical 
Sciences Div., Lawrence Berkeley Lab. and Dept. of Chem- 
ical Engineering, Univ. of California, Berkeley, CA (US)). 
pp 228 of Proceedings of the Electrochemical Society fall 
meeting. Volume 88-2 (extended abstracts). Pennington, NJ; 
The Electrochemical Society (1988). (CONF-881061—). 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

Ac impedance is recognized as a most useful method for 
studying the electrochemical nature of many systems. An advantage 
of this spectroscopic technique is that the impedance, as a function 
of frequency, often displays the constituting characteristics of the 
system separately. Therefore, the electrode frequency response is 
helpful for elucidating the rate-determining processes of an electro- 
chemical system. However, due to intricate coupling of charge- 
transfer reactions at the surface and mass transfer in the presence of 
a nonuniform electric field in the solution, the quantitative interpre- 
tation of experimental data is not always easy. Equivalent circuits 
labeled as theoretical models still are frequently used. Consequent- 
ly, the inability to understand frequency-response data quantitative- 
ly is probably the biggest problem with using the ac-impedance 
technique. Controversy in the interpretation of impedance measure- 
ments is common and will continue until better methods for data 
reduction and analysis are available. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 24737 


24945 (DOE/ER/13439—4) Infrared absorption spectros- 
copy and chemical kinetics of free radicals: Progress report. 
Curl, R.F.; Glass, G.P. (Rice Univ., Houston, TX (USA). 
Dept. of Chemistry). Mar 1989. Contract FG05-85ER 13439. 
6p. NTIS, PC A02/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89010089/JAW. 

Results of the flash photolysis of (A) acetylene and tr-fluoro- 
propyne, and (B) ammonia are discussed. Reaction mechanisms and 
vibrationally excited states of CO and COs, resulting from the pho- 
tolysis of (A) above are addressed. Product branching ratios for 
NHz and NO between 300 K and 1200 K, resulting from (B) above 
are also addressed. 2 figs. (CBS) 


24946 Concerted triple dissociation: the photochemistry 
of s-tetrazine. Zhao, X.; Miller, W.B.; Hintsa, E.J.; Lee, 
Y.T. (Materials and Chemical Sciences Division, Lawrence 
Berkeley Laboratory and Department of Chemistry, Univer- 
sity of California, Berkeley, California 94720). Journal of 
Chemical Physics; 90: No. 10, 5527-5535(15 May 1989). 

The method of photofragment-translational spectroscopy 
was used in a molecular beam study of the photochemistry of s-tet- 
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razine. Following 'Bs/sub u/ left-arrow'A/sub g/ (Sileft-arrowSo 
excitation) or 1B2/sub u/ left-arrow’A/sub g/ (248 nm excitation), 
s-tetrazine reverts to the highly vibrationally excited ground elec- 
tronic state through internal conversion, then decomposes into 
2HCN+Nz via concerted triple dissociation. By analyzing the ex- 
perimental data with a simple model, it was found that the potential 
energy surface along the reaction coordinate after the transition 
state is very repulsive, leading to most of the available energy, on 
average 73.9% in the case of S; left-arrowSo excitation, going into 
translation. The asymptotic angles between Nz and HCN with re- 
spect to the center of mass of s-tetrazine were 117.2 +- 0.5° and 
114.4 +- 0.5° for S; left-arrowSo and 248 nm excitation, respective- 
ly. 


24947 Observation of UF d in Xe matrices. Sherrow, 
S.A. (Chemical Technology Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Journal of Chem- 
ical Physics; 90: No. 10, 5886-5887(15 May 1989). 

Infrared spectra of UF isolated in water-doped xenon matri- 
ces exhibit a new absorption after UV photolysis. The absorption is 
attributed to UF~. with a self-trapped hole as the counterion. The 
species is not produced when UF in pure xenon matrices is irradi- 
ated. Because direct participation of water is not observed, it is pro- 
posed that the water impurity affects the photoprocesses occurring 
in pure xenon. 


24948 Quantum theory of polyatomic photodissociation. 
Kresin, V.Z.; Lester, W.A. Jr. (Materials and Molecular Re- 
search Div., Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US)). pp 95-164 of Advances in photochem- 
istry. Volume 13. Volman, D.H.; Hammond, G.S.; Gollnick, 
K. New York, NY; John Wiley and Sons Inc. (1986). 

This paper is concerned with theoretical aspects of single- 
photon polyatomic photodissociation. The theory of photo-dissocia- 
tion should be able to describe branching ratios, translational and 
internal distributions of photofragments, angular distributions, and 
the behavior of the total cross section as a function of incident 
photon energy. In this chapter the authors present an analysis of 
recent advances in quantum and semiclassical theory concerned 
with the prediction of energy distributions of fragments formed by 
single-photon photodissociation. Advances in experimental tech- 
nique have resulted in significant progress in this field. Hence, a 
theoretical state-to-state description of polyatomic photodissociation 
is of considerable interest. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 24008, 24452, 24737, 24912, 25527 


24949 (AD-A—201734/1/XAB) Poly(arylsulfone imide) 
as E-beam resist: synthesis and radiolysis. Technical report. 
Chien, J.C.; Cheng, Z.S. (Massachusetts Univ., Amherst 
(USA). Dept. of Polymer Science and Engineering). 1989. 
15p. (TR—13). NTIS, PC A03/MF AO1. 

Pub. in Jnl. of Polymer Science: Part A: Polymer Chemistry, 
Vol. 27(1989). 

Aromatic diamines containing -SO2-and-S- moieties were 
used to prepare soluble polyimides with ditrifluoromethyl methane 
bis(phthalic anhydride) (F-series polyimides) and polyamic acid 
with pyromellitic dianhydride (P-series). Gamma radiolysis gave 
G(S) values for scission between 1 to 2 with no crosslinking. Sign:f- 
icant weight loss occurred with radiolysis is attributable to efficient 
-SO2-bond scission for the R-series polyimides, as well as imidiza- 
tion in the cases of P-series polyamic acids. 


24950 (AD-A—201740/8/XAB) Radiolysis of 
poly(acetaldehyde-co-chloral), a positive E-beam resist. Tech- 
nical report. Chien, J.C.; Zhao, X.; Khanna, D.N.; Xu, B. 
(Massachusetts Univ., Amherst (USA). Dept. of Polymer 
Science and Engineering). 1987. 43p. (TR—1i5). NTIS, PC 
A03/MF A0Qi. 

Acetaldehyde and chloral were copolymerized using triethyl 
aluminum catalyst. The copolymer (ACC) obtained with equimolar 
monomer feed is not alternating in structure as it was once thought 
to be; it is comprised of two fractions differing in MW and compo- 
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sition. ACC has good thermal stability which is further improved 
by endcapping. Radiolysis in vacuo caused depolymerization with a 
G(M) value (number of monomers produced per 100 eV) of about 
4000 to 80% completion. The G(S) value for chain scission is 1.9, 
These processes are effectively inhibited by benzoquinone. Oxygen 
markedly increases G(M) to ca 18000 and >97% completion. Ad- 
dition of tetrabutyl ammonium salt or tetramethyl urea has no 
effect on the depolymerization, whereas the addition of di-t-butyl-p- 
cresol causes an induction period after which normal unzipping 
ensues. 


24951 (HCR-CDM—06) Effect of gamma radiation inten- 
sity on TBP radiolysis process. Azzouz, A.; Attou, M. (Haut 
Commissariat a la Recherche, Algiers (Algeria). Centre de 
Developpement des Materiaux). Feb 1989. 7p. NTIS (US 
Sales Only), PC A02/MF AOl - OSTI; INIS. Order 
Number DE89610174/JAW. 

TBP was radiolysed with a cobalt-60 source of irradiation at 
various doses and the products were analysed by IR(Beckman-ac- 
culab 9) and UV spectrophotometry (UV-VIS Carl Zeiss-RFA) and 
by classical chemical methods such as acidimetry and TBP-perch- 
loric acid complex volumetry. The results clearly shows the effect 
of dose value upon the process and especially upon the nature of 
the products. The initial purity of TBP seems to play a certain role 
with respect to radiolysis rate. Moreover, it exists a certain correla- 
tion between degradation rate and the mixture acidity. This correla- 
tion could explain the acid products yield. 


24952 (INIS-mf—11402, pp 181-182) Spin trapping in 
the radiolysis of phosphate esters. Zubarev, V.E.; Kuruc, J; 
Sersen, F. (Moskovskij Gosudarstvennyj Univ. (USSR). 
Khimicheskij Fakul’tet; Komenskeho Univ., Bratislava 
(Czechoslovakia). Prirodovedecka Fakulta). 16 Jun 1988. 
NTIS (US Sales Only), PC A09/MF AOl1. Order Number 
DE88706285/JAW. (CONF-8804265—). 


From 6. symposium on photochemical and thermal reactions 
of coordination compounds (SOPTROCC 6); Smolenice, Czecho- 
slovakia (19 Apr 1988). 

Radicals formed at X- and gamma radiolysis of glass and 
liquid phosphate esters and dibutylbutylphosphonate were studied 
by the spin trapping technique using C-phenyl-N-tert.-butylnitrone 
(PBN) and 2-methyl-2-nitrosopropane (MNP) as spin trap agents. 
Nitroxyl radicals generated by the spin trapping of hydrogen atoms 
and of the labile radicals of phosphates or phosphonates using PBN 
were identified after irradiation in a vacuum. Radiationchemical 
yield of spin adducts and free activation energy of the spin adducts 
decay were observed. The mechanism of generation and decay of 
nitroxyl radicals is discussed. The spin adducts with MNP showed 
a relatively low stability and superposition of some adducts was ob- 
served. (author). 1 tab., 2 refs. 


24953 (IPEN-PUB—224) Effect of pre-heating and pre- 
irradiation with gamma rays on thermal annealing in bis [n- 
benzoil-n-phenyl hydroxilaminate] copper (II). Nakanishi, C.; 
Silva, C.P.G. da. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, SP (Brazil)). Oct 1988. 24p. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AOi - OSTI; 
INIS. Order Number DE89610180/JAW. 

The main purpose of this work was to make a contribution 
to the study of the chemical effects of the (n,y) reaction on copper 
chelate. The influence of some factors such as pre-heating and pre- 
irradiation with gamma-rays on the retention and thermal annealing 
of bis-[N-benzoil-N-phenlhydroxilaminate] copper (II) was investi- 
gated. The complex was synthesized and later characterized by 
means of: determination of the melting-Point, elemental analysis, 
infra-red and vesible range absortion spectrophotometry. The com- 
pound was heated and also irradiated with gamma-rays in order to 
verify the effect of thermolysis and radiolysis on the retention. It 
seems that heat gamma-radiation can produce deffects which will 
lower the susceptibility of the compound to thermal annealing. On 
the model envolving electronic species some explanation of ours re- 
sults were made and a mechanism was proposed for the retention 
and thermal annealing aasuming the capture of free electrons and 
also the existence of holes. 
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24954 (BNL—41800) Development of a new radiolabel 
(lead-203) and new chelating agents for labeling monoclonal 
anntibodies for imaging. Srivastava, S.C.; Mease, R.C.; Mein- 
ken, G.E.; Mausner, L.F.; Steplewski, Z. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CH00016. 20p. (CONF-8805211—3). NTIS, PC A03/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89009530/ 
JAW. 

From 12. Sigrid Juselius Foundation symposium on tracers 
in diagnostic imaging; Helsinki, Finland (22 May 1988). 

High liver uptake and slow body clearance presently limit 
the usefulness of ‘In labeled antibodies for tumor imaging. We 
have investigated °*Pb as an alternate and better antibody label. 
The DTPA and cyclohexyl EDTA (CDTA) conjugates of an anti- 
colon carcinoma antibody, 17-1A were labeled (bicyclic anhydride 
method) with 7°°Pb and ‘In with 60 and 90% labeling yields, re- 
spectively. The biodistribution of *°*Pb-17-1A conjugates was com- 
pared with the corresponding ‘'In-labeled preparations and with 
203Pbh-DTPA, ”*Pb-nitrate and nonrelevant antibody controls in 
normal and human tumor (SW948) xenografted nude mice at 24, 
and 96 hr. Lead-203-labeled CDTA and DTPA antibody conju- 
gates gave similar in vivo distributions. Even though the lead 
bound to these chelate-antibody conjugates was more labile in 
serum and in vivo, compared to indium, it cleared much faster from 
the liver and the whole body. A new series of chelating agents 
based on the incorporation of a trans-1,2- diaminocyclohexane 
moiety into the carbon backbone of polyaminocarboxylates is being 
synthesized. These are expected to provide stronger complexing 
ability for lead and produce greater in vivo stability. These ligands 
are also expected to be superior to EDTA and DTPA for labeling 
antibodies with other radiometals, including indium. 32 refs., 3 tabs. 


24955 (NCRP—S7) Measurement of radon and radon 
daughters in air: Recommendations of the National Council 
on Radiation Protection and Measurements. (National Coun- 
cil on Radiation Protection and Measurements, Bethesda, 
MD (USA)). 15 Nov 1988. 183p. NCRP Publications, 7910 
Woodmont Ave., Suite 800, Bethesda, MD 20814. 

All of the radon isotopes are noble gases and are inert with 
no large sinks in the environment. Radon is relatively soluble in 
water and, for this reason, water transport has been a significant 
mechanism for bringing radon into some underground mines and 
into some homes where ground water (well water) is used instead 
of surface water. Radon does not readily form chemical com- 
pounds. However, several compounds have been produced and 
used for experimental purposes. The short-lived daughter products 
of radon, 74*Po, ?4*Pb, ?4*Bi, and 7"*Po, are of most significance for 
human exposure since it is these products which are inhaled and de- 
liver the bronchial radiation dose that is implicated in bronchogenic 
carcinoma. The two polonium isotopes, 7"*Po and ?"*Po, are the 
alpha emitters, and these are the daughters of dosimetric interest. 
The overall effective half-life for the sequence of the four daugh- 
ters is about 30 minutes. The majority of 7"*Po is formed as posi- 
tively charged ions which rapidly change charge and size. The dif- 
fusion coefficient of the daughter is of fundamental importance 
since it controls the movement of the species in the environment. 
The measurements of radon and thoron in air are separated into 
three categories, instantaneous, continuous or time-averaged meth- 
ods. Ionization chambers and scintillation cells are utilized primari- 
ly for instantaneous or grab samples, but may be modified to ac- 
commodate continuous measurements. Passive methods to detect 
radon are popular since large-scale environmental surveys require 
that a detector be located in a suitable location for extended periods 
of time in order to assess annual exposure. 
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24956 (AD-A—201826/5/XAB) Oxidation/pyrolysis 
chemistry as related to fuel-sooting tendencies. Brezinsky, K.; 
Hura, H.S.; Glassman, I. (Princeton Univ., NJ (USA). Dept. 
of Mechanical and Aerospace Engineering). 1988. 8p. 
NTIS, PC A02/MF AO1. 

Pub. in Energy and Fuels, Vol. 2, No. 4, 487-493(1988). 

Relationships between flow reactor derived chemical mecha- 
nisms and the macroscopically observed sooting tendencies in pre- 
mixed and diffusion flames are developed. In particular, the impact 
of elements of the mechanism for the oxidation of benzene/phenyl 
radical on the inhibition of soot formation through the removal of a 
critical precursor is explored. Pyrolysis chemistry, especially those 
aspects altered by small amounts of oxygen, is related to the in- 
creased precursor concentration that is responsible for the augment- 
ed soot formation in ethene diffusion flames with oxygen added to 
the fuel stream. Flow-reactor data from ethene pyrolysis studies 
(with and without small amounts of added oxygen), demonstrating 
the enhanced production of acetylene and butadiene, are presented 
in support of some of the developed relationships between sooting 
phenomenology and chemical mechanisms. 


24957 (BCH—1988, pp 40) Hazardous waste inciner- 
ation. Young, J. (John Zink Co.). 1988. B.C. Hydro, 970 
Burrard St., Vancouver, BC, Canada V6Z 1Y3; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA 0G1; $10 CAN. 
(CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

John Zink Company owns and operates a research facility 
for testing combustion systems designed to treat hazardous wastes. 
This paper is divided into 3 sections: section 1 briefly describes the 
test equipment available; section 2 describes the trial burn plan, and 
section 3, the trial burn report. The primary combustion system and 
the hazardous waste feed system operated in a nearly steady-state 
fashion throughout the trial burn tests; the I/A operated in a nearly 
steady state fashion at 2 test temperatures; data measured by the 
Analytical Laboratory and John Zink were accurate and consistent; 
the 2 I/A test temperatures achieved a DRE for CCl/sub 4/ in 
excess of 99.9999%. The I/A can active a DRE for CCl/sub 4/ in 
excess of 99.00% when it operates at a temperature of 1500 F or 
greater and an auxiliary fuel firing rate of 10M Btu/h or less. The 
HC! produced during trial burn tests was equal to or less than 4 Ib/ 
h. 


24958 (CANMET—MSL88-816(TR)) Scanning electron 
microscopic examination of Chatham circulating fluidized bed 
combustor ashes. (Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario (Canada)). 1988. 17p. (MI- 
CROLOG—88-05512). Canada Centre for Mineral and 
Energy Technology, Technical Information Division, 555 
Booth St., Rm. 342, Ottawa, ON, Canada K1A 0G1; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

Ash samples from the Chatham, N.B. 22 MWe circulating 
fluid bed combustor, heat exchanger, ash cooler, backpass and 
baghouse were examined by scanning electron microscopy. Large 
lime particles which are retained in the combustor sulphate to 
about 50% calcium sulphate. Many particles have a coating of ash 
and sulphate lime. The smaller particles, in the order 100 micron 
and smaller, do not appear to be retained in the combustor for suffi- 
cient time for them to be utilized to their sulphation potential. 11 
figs. 
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24959 (LBL—26747) Velocity and scalar fields of turbu- 
lent premixed flame in stagnation flow. Cho, P.; Law, C.K.; 
Cheng, R.K.; Shepherd, I.G. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1988. Contract AC03-76SF00098. 2Ip. 
(CONF-880802—10). NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89009336/JAW. 

From 22. international symposium on combustion; Seattle, 
WA, USA (14 Aug 1988). 

Detailed experimental measurements of the scalar and veloci- 
ty statistics of premixed methane/air flames stabilized by a stagna- 
tion plant are reported. Conditioned and unconditioned velocity of 
two components and the reaction progress variables are measured 
by using a two-component laser Doppler velocimetry techniques 
and Mie scattering techniques, respectively. Experimental condi- 
tions cover equivalence ratios of 0.9 and 1.0, incident turbulence in- 
tensities of 0.3 to 0.45 m/s, and global stretch rates of 100 to 150 
sec/sup {minus}1/. The experimental results are analyzed in the 
context of the Bray-Moss-Libby flamelet model of these flames. 
The results indicate that there is no turbulence production within 
the turbulent flame brush and the second and third order turbulent 
transport terms are reduced to functions of the difference between 
the conditioned mean velocity. The result of normalization of these 
relative velocities by the respective velocity increase across laminar 
flames suggest that the mean unconditioned velocity profiles are 
self-similar. 13 refs., 5 figs., 1 tab. 


24960 (SAND—88-2839) Thermal measurements in the 
nuclear winter fire test. Schneider, M.E.; Keltner, N.R.; 
Kent, L.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1989. Contract AC04-76DP00789. 121p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89006866/JAW. 

In March, 1987, a large open pool fire test was performed to 
provide test measurements to help define the thermal characteristics 
of large open pool fires and estimates of the smoke source term for 
the nuclear winter (global effects) scenario. This report will present 
the results of the thermal measurements as well as comparisons 
with previous test results. These measurements included flame tem- 
peratures, heat fluxes to a variety of calorimeters, and gas velocities 
in the lower flame regions. 13 refs., 76 figs., 7 tabs. 


24961 (UCRL—100490) Detonability of hydrocarbon 
fuels in air. Beeson, H.D.; McClenagan, R.D.; Benz, F.J.; 
Pitz, W.J.; Westbrook, C.K.; Lee, J.H.S. (Lawrence Liver- 
more National Lab., CA (USA)). 1 Mar 1989. Contract W- 
7405-ENG-48. 29p. (CONF-8807160—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008801/JAW. 

From 12. international colloquium of the dynamics of explo- 
sions and reactive systems; Ann Arbor, MI, USA (23 Jul 1988). 

Liquid hydrocarbon fuels are used extensively in propulsion 
systems, and explosion hazards associated with fuel vapors mixed 
with air must be assessed. In this paper, the detonation of gas phase 
mixtures of n-hexane and the commercial fuel, JP-4, with oxidizers 
varying from pure oxygen to air, have been studied both experi- 
mentally and theoretically via kinetic modeling. Experiments were 
carried out in a detonation tube 150 mm in diameter and 1.75-m 
long. Detonation velocities and cell sizes, 4, were measured as a 
function of stoichiometry and diluent concentration. The theoretical 
model calculates the induction length, A, of a one-dimensional 
ZND detonation using the detailed kinetics for the reaction of the 
hydrocarbon fuel used. The theoretical prediction for the cell size 
of n-hexane is found to agree well with the experimental data. N- 
hexane is the principal component of JP-4, this fuel would be ex- 
pected to behave similarly to n-hexane. This similarity is confirmed 
experimentally. Critical energy and critical tube diameter are com- 
pared for a relative measure of the detonability of the heavy hydro- 
carbon fuels studied, and it appears from kinetic modeling that the 
detonation sensitivity increases slightly with increasing carbon 
number; however, this trend cannot be distinguished experimentally 
with the error in cell size measurement. 22 refs., 7 figs. 
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24962 (UCRL—100745) Pulse combustor modeling: Dem. 
onstration of the importance of characteristic times. Barr, 
P.K.; Keller, J.O.; Bramlette, T.T.; Westbrook, C.K.; Dec, 
J.E. (Lawrence Livermore National Lab., CA (USA)). 17 
Mar 1989. Contract W-7405-ENG-48. 30p. (CONF. 
890321—2). NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89009921/JAW. 

From Spring meeting of the Western States Section of The 
Combustion Institute; Pullman, WA, USA (20 Mar 1989). 

A numerical model has been developed to study the sensitiv. 
ity of a pulse combustor’s performance to changes in the relative 
timing between several of the dominant physical processes. The im- 
portance of the characteristic times associated with the processes of 
mixing, chemical kinetics, and acoustics has been established experi- 
mentally. The time scales for these processes were changed by 
modifying the injection, the reactant mixture, and the length of the 
tail pipe. However, because in the physical system these processes 
are highly coupled, any change to one process directly affects the 
others. For the results described in this paper, a numerical model of 
a Helmholtz-type pulse combustor has been developed to demon- 


strate the importance of these characteristic times. 30 refs., 8 figs., 4 
tabs. 


24963 Adaptive pseudo-spectral method for reaction diffu- 
sion problems. Bayliss, A.; Gottlieb, D.; Matkowsky, B.J. 
Minkoff, M. (Department of Engineering Sciences and Ap- 
plied Mathematics, Northwestern University, Evanston, Illi- 
nois 60208). Journal of Computational Physics; 81: No. 2, 
421-443(Apr 1989). 

We consider the spectral interpolation error for both Cheby- 
shev pseudo-spectral and Galerkin approximations. We develop a 
family of functionals I/sub r/(u), with the property that the maxi- 
mum norm of the error is bounded by I/sub r/(u)/J/sup r/, where 
r is an integer and J is the degree of the polynomial approximation. 
These functionals are used in an adaptive procedure whereby the 
problem is dynamically transformed to minimize I/sub r/(u). The 
number of collocation points is then chosen to maintain a pre- 
scribed error bound. The method is illustrated by various examples 
from combustion problems in one and two dimensions. copyright 
1989 Academic Press, Inc. 


24964 Laser Doppler anemometry under plasma condi- 
tions. Part I. Measurements in a DC plasma jet. Lesinski, J.; 
Boulos, M.I. (Universite de Sherbrooke, Quebec (Canada)). 
Plasma Chemistry and Plasma Processing; 8: No. 2, 113- 
132(Jun 1988). 

A study is presented on the use of laser Doppler anemo- 
metry (LDA) techniques for the measurement of the gas and parti- 
cle velocities under plasma conditions. Experimental data is pre- 
sented for a d.c. plasma jet in which alumina particles are injected 
under different operating conditions. The results reveal that the 
plasma velocity at the exit of the jet is of the order of 200-300 m/s. 
The intensity of turbulence is as high as 30 to 40% in the free shear 
layer and the particle velocity distribution is shown to be asymmet- 
ric, with particle dispersion in the plane of injection considerably 
more important than that in the perpendicular direction. The aver- 
age particle velocity depends on the composition of the plasma gas, 
the torch current, and power. 


24965 Laser Doppler anemometry under plasma condi- 
tions. Part II. Measurements in an inductively coupled R.F. 
plasma. Lesinski, J.; Boulos, M.I. (Universite de Sherbrooke, 


Quebec (Canada)). Plasma Chemistry and Plasma Processing; | 


8: No. 2, 133-144(Jun 1988). 

Laser Duppler anemometry is used for the measurements of 
the plasma aru particle velocity profiles in the coil region of an in- 
ductively coupled r.f. plasma. Results are reported for a 50 mm i.d. 
induction plasma torch operated at atmospheric pressure with 
argon as the plasma gas. The oscillator frequency is 3 MHz and the 
plate power is varied between 4.6 and 10.5 kW. Plasma velocity 
measurements are obtained using a fine carbon powder as a tracer. 
Measurements are also given for larger silicon particles (anti d/sup 
p/ = 33 ym and o = 13 pm) centrally injected into the discharge 
under different operating conditions. 
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24966 Identification of corona discharge-induced SF oxi- 
dation mechanisms using SF¢/1°O2/H2 1°O and SFe/1*O2/H2 
18Q gas mixtures. Van Brunt, R.J.; Siddagangappa, M.C. 
(National bureau of Standards, Gaithersburg, MD (USA)). 
Plasma Chemistry and Plasma Processing; 8: No. 2, 207- 
223(Jun 1988). 

The absolute yields of gaseous oxyfluorides SOF2, SO2F2, 
and SOF, from negative, point-plane corona discharges in pressur- 
ized gas mixtures of SFg with O2 and H2O enriched with '*O2 and 
H, 18O have been measured using a gas chromatograph-mass spec- 
trometer. The predominant SF, oxidation mechanisms have been 
revealed from a determination of the relative ‘*O and 1*O isotope 
content of the observed oxy-fluoride by-products. The results are 
consistent with previously proposed production mechanisms and in- 
dicate that SOF, and SO2F2 derive oxygen predominantly from 
H,O and Oz, respectively, in slow, gas-phase reactions involving 
SF,, SFs, and SF2 that occur outside of the discharge region. The 
species SOF, derives oxygen from both H2O and O: through fast 
reactions in the active discharge region involving free radicals or 
ions such as OH and O, with SF; and SF,. 


24967 By-product formation in spark breakdown of SF¢/ 
QO. mixtures. Sauers, I. (Oak Ridge National Lab., TN 
(USA)). Plasma Chemistry and Plasma Processing; 8: No. 2, 
247-262(Jun 1988). 

The yields of SOF, SO2F2, SOF2, and SO2 have been meas- 
ured as a function of O2 content in SFs¢/O2 mixtures, following 
spark discharges. All experiments were made at a spark energy of 
8.7 J/spark, a total pressure of 133 kPa, and for Oz additions of 0, 
1, 2, 5, 10, and 20% to SF. Even for the case of no added On, 
trace amounts of O2 and H2O result in the formation of the above 
by-products. However, addition of O:2 significantly increases the 
yields of SOF, and SO2F2, while SOF? is only slightly affected. 
The net yields for SOF, and SO2F2 formation range from 0.18 x 
10-° and 0.64 x 10~'° mol x J~}, respectively, at 1% Oz content to 
10.45 x 10-® and 7.15 x 107° mol x J~', respectively, at 20% O2 
content. The mechanism for SOF, production appears to involve 
SF,, an important initial product of SF., as a precursor. Compari- 
son of the SOF, and SO2F2 yield from spark discharges (arc and 
corona) shows that the yields from other discharges (arc and 
corona) shows that the yields can vary by at least three orders of 
magnitude, depending on the type of discharge and on other dis- 
charge parameters. 


24968 Simultaneous measurement of particle size and 
temperature in a plasma torch. Fincke, J.R.; Jeffrey, C.L.; 
Englert, S.B. (EG and G Idaho, Inc., Idaho Falls, ID (US)). 
pp 127-134 of Plasma processing and synthesis of materials. 
Apelian, D.; Szekely, J. Pittsburgh, PA; Materials Research 
Society (1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

Two coincidence techniques for simultaneously obtaining 
particle size and temperature in a plasma torch are described. The 
absolute magnitude of scattered laser light is used to determine par- 
ticle size and particle temperature is determined from a two-color 
pyrometer technique. Typical results on alumina particles injected 
into a 7 kW plasma torch are presented. 


24969 Modeling turbulence in a thermal plasma reactor. 
Varacalle, D.J. Jr.; Reynolds, L.D.; Shaw, C.B. Jr. (Idaho 
Nat. Engineering Lab., Idaho Falls, ID (US)). pp 49-60 of 
Plasma processing and synthesis of materials. Apelian, D.; 
Szekely, J. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

Numerical models describing the plasma physics in the 
column and plume of a nontransferred, dc arc torch were used in 
conjunction with two experiments to quantify the extent of turbu- 
lence in the free plume. Numerical predictions were made by solv- 
ing the governing conservation equations with suitable boundary 
conditions. The solutions indicate a high temperature, high velocity 
region starting at the anode which decays rapidly as the plume 
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interacts with the atmosphere. The turbulent viscosity is predicted 
to be up to 140 times higher than the molecular viscosity at specific 
locations. Modeling results for the plume compare favorably with 
spectroscopic temperature measurements, and with the cone angles 
measured with holographic interferometry, which quantifies the 
amount of turbulence in the plume. 
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REFER ALSO TO CITATION(S) 23993, 24043, 24497, 24610, 24674, 24693, 


24751, 24785, 24802, 24817, 25041, 25078, 25123, 25135, 25136, 25212, 25261, 
25579, 25757, 26114 


24970 (AD-A—201810/9/XAB) Composite ceramic su- 
perconducting wires for electric motor applications. Quarterly 
report No. 1, 30 June-30 September 1988. Halloran, J.W. 
(Ceramics Process Systems Corp., Cambridge, MA (USA)). 
30 Sep 1988. 155p. NTIS, PC A08/MF AOI. 

This is the First Quarterly Report of a program to produce 
practical htsc wires, and build a htsc electric motor using this wire. 
The htsc ceramic wire will be a flexible composite of many fine ce- 
ramic filaments clad with copper or aluminum. The three basic ele- 
ments of this method are: 1) spinning polymer-containing green 
fibers; 2) sintering the fibers to make bare superconducting ceramic 
filaments; and 3) cladding the filaments with copper. Albany Inter- 
national Research Corporation (AIResCo) is working with CPS to 
improve the green fiber spinning process and bring it to pilot scale 
production. During this Quarter, most of the fibers were prepared 
from a Rhone-Poulenc powder. This material was suitable for spin- 
ning and highly sinterable, but contained excess copper oxide. 
Much effort went to scaling up in-house powder production of 
highly phase pure YBazCusO; powder to production rates adequate 
to supply the development program. The influence of powder char- 
acteristics on fiber spinning and sintering in now being studied to 
optimize the powder for the wire manufacturing. 


24971 (AD-A—-202153/3/XAB) Steamer II: Steamer pro- 
totype component inventory and user interface commands. 
Technical report, 1988-1989. Dickieson, J.L.; Thode, W.F-.; 
Newbury, K. (Navy Personnel Research and Development 
Center, San Diego, CA (USA)). Dec 1988. 59p. (NPRDC- 
TR—89-2). NTIS, PC A04/MF AO1. 

Over the last several years, Navy Personnel Research and 
Development has produced a prototype simulation of a 1200-psi 
steam plant. This simulation, called Steamer, is installed on an ex- 
pensive Symbolics minicomputer at the Surface Warfare Officers 
School, Pacific Coronado, California. The fundamental research 
goal of the Steamer prototype system was to evaluate the potential 
of, what was then, new artificial intelligence (AI) hardware and 
software technology for supporting the construction of computer- 
based training systems using graphic representations of complex, 
dynamic systems. The area of propulsion engineering was chosen 
for a number of reasons. This document describes the Steamer pro- 
totype system components and user interface commands and estab- 
lishes a starting point for designing, developing, and implementing 
Steamer II. Careful examination of the actual program code pro- 
duced an inventory that describes the hardware, system software, 
application software, and documentation for the Steamer prototype 
system. Exercising all menu options systematically produced an in- 
ventory of all Steamer prototype user interface commands. 


24972 (AD-A—202865/2/XAB) Thermal protection af- 
forded by two anti-exposure coveralls when worn in cold 
water. Final technical report, December 1987-July 1988. Pi- 
mental, N.A.; Avellini, B.A. (Navy Clothing and Textile 
Research Facility, Natick, MA (USA)). Oct 1988. 19p. 
(NCTRF—172). NTIS, PC A03/MF AOl1. 

The Navy Clothing and Textile Research Facility (NCTRF) 
was contracted by U.S. Coast Guard Headquarters to evaluate the 
thermal protection afforded by two prototype aircrew anti expo- 
sure coveralls when worn in cold water. The coveralls were devel- 
oped by two different manufacturers to meet U.S. Coast Guard 
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specification G-OAV-3-1401/A of 15 July 1986. The coveralls were 
evaluated on seven male subjects immersed in 10°C water for 2 
hours (with air temperature 13°C, mininzai wind). When either of 
the two anti-exposure coveralls was worn, all subjects were able to 
complete the 2-hour water immeision. Tice were no differences in 
the thermal protection afforded by the two coveralls, as measured 
by rectal temperature, skin temperature, heart rate, and oxygen 
uptake responses (P>0.05). The decrease in rectal temperature after 
2 hours of cold water immersion averaged 1.0 C; mean weighted 
skin temperature averaged 2.3°C. Final heart rate averaged 77 b/ 
min. Oxygen consumption, used as a measure of shivering, was the 
same when either coverall was worn. Both coveralls met the Coast 
Guard requirement of preventing rectal temperature from dropping 
more than 1 C per hour. 


24973 (AD-A—203063/3/XAB) Cryocooler for high ac- 
celeration applications. Quarterly report No. 1, 15 September- 
14 December 1988. Dingus, M.L. (Alabama Cryogenic Engi- 
neering, Inc., Huntsville (USA)). 23 Dec 1988. 4p. NTIS, 
PC A02/MF AOol. 

The design of the gas-handling and gas-panel system are fin- 
ished. Baseline designs for the dewar support mount top plate have 
been completed. A commercially manufactured Gifford-McMahan 
(GM) cryocooler owned by ACE, Inc. was identified for use as a 
heat sink for the heat exchanger during initial performance tests. 
This cryocooler would take the place of the liquid nitrogen vessel 
that was identified in the original proposal. Using the GM cryo- 
cooler for preliminary testing would simplify the experiments and 
improve reliability without adding any additional cost to the pro- 
gram. After preliminary testing is completed a separate unit con- 
taining the original cryostat design and the finalized Linde-Hamp- 
son cryocooler will be constructed. 


24974 (AD-A—203252/2/XAB) Demonstration of 
SQUID parametric amplifier. Final report, 1 October 1983-30 
June 1988. (TRW Space and Technology Group, Redondo 
Beach, CA (USA). Applied Technology Div.). 25 Oct 1988. 
Tip. NTIS, PC A04/MF AO1. 

Original contains color plates: All DTIC and NTIS repro- 
ductions will be in black and white. 

Superconductive electronics incorporating Josephson junc- 
tions and SQUIDs (Superconducting Quantum Interference De- 
vices) offers electronic systems of unrivaled sensitivity, speed, and 
efficiency which are important for the Navy and other DoD agen- 
cies. Under this contract, TRW has developed microwave paramet- 
ric amplifiers based upon Josephson junction SQUIDs operating at 
X-band and K-band with noise levels approaching the quantum 
limit. This development makes possible microwave and millimeter- 
wave heterodyne receivers with noise temperatures below 10 k 
beyond 100 GHz. The amplifiers demonstrated here can serve as 
RF preamplifiers which set the noise figure in advanced of the 
mixer in receiver systems. As the front-end RF amplifier, this 
device will have much greater electromagnetic survivability than 
conventional mixer diodes. The amplifier developed under this con- 
tract served as the model for an integrated receiver under develop- 
ment for SDIO/IST. This research has demonstrated a 10-dB gain 
amplifier operated at X-band with measured noise temperature 
equal to 6 K. 


24975 (AD-A—203286/0/XAB) Efficiency scaling for 
railgun armatures. Final report, October 1987-September 
1988. Thornhill, L.; Batteh, J.; Littrell, D. (Science Applica- 
tions International Corp., Marietta, GA (USA)). Dec 1988. 
52p. NTIS, PC A04/MF AO1. 

Results of a numerical study on three hypervelocity railgun- 
armature options are presented. Considered are the plasma, the 
hybrid, and the transitioning armatures. Several scaling studies pre- 
sented illustrate the sensitivity of armature performance to vari- 
ations in various railgun parameters. Armature performance scaling 
with projectile velocity, bore size (projectile mass), and current per 
unit rail height are all examined. An interesting conclusion is that 
armature efficiency tends to improve with increasing bore size. 
Also, results are presented from studies that determine how arma- 
ture performance scales with uncertain parameters such as the abla- 
tion entrainment fraction, the skin coefficient, and the contact po- 
tential. These studies indicate which parameters have the greatest 
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impact on armature performance and, therefore, need to be deter- 
mined more accurately to predict railgun performance. 


24976 (AD-A—203354/6/XAB) Quantum phenomena in 
mesoscopic superconducting tunnel junctions. Technical 
report. Iansiti, M. (Harvard Univ., Cambridge, MA (USA). 
Div. of Applied Sciences). Dec 1988. 186p. (TR—27). 
NTIS, PC A09/MF AO1. 

A low-temperature study of very small superconducting 
tunnel junctions is reported. The samples were fabricated by using 
electron-beam lithography and thermal evaporation in single-junc- 
tion, double-junction and eleven-junction-array configurations. The 
junctions had normal resistances between 0.5 and 140 kilo-ohms and 
areas between 0.1 and 0.02 sq micrometer. Current-voltage charac- 
teristics of the devices were measured at low temperatures (20 mk - 
4 K), using a dilution refrigerator. In general, the devices had a 
large single-electron charging energy E(c) identical to sq e /2c of 
order 1 K. By varying the ratio of Ec to the Josephson coupling 
energy E(j), the crossover the studied between the conventional Jo- 
sephson regime, in which E(j)>>E(c), and the Coulomb blockade 
regime, in which charging effects are dominant. For comparable 
charging and Josephson energies, the I-V curve is resistive at all 
currents, and exhibits a novel low-voltage resistance R(o) at cur- 
rents less than the critical current Ic. 


24977 (CONF-890522—6) Sensor integation using con- 
current computing on-board the ORNL mobile robot. Mann, 
R.C.; Jones, J.P.; Beckerman, M.; Glover, C.W.; Farkas, L.; 
Einstein, J.R. (Oak Ridge National Lab., TN (USA)). 1989. 
Contract AC05-84OR21400. 12p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89008740/JAW. 

From International conference on robotics and automation; 
Scottsdale, AZ, USA (14 May 1989). 

The mobile robot prototypes developed at the Center for 
Engineering Systems Advanced Research (CESAR) at the Oak 
Ridge National Laboratory (ORNL) are equipped with sonar sen- 
sors, CCD cameras and a laser range camera that are used to sup- 
port autonomous navigation and inspection tasks in an a priori un- 
known and unstructured dynamic environment. This paper summa- 
rizes work directed at extracting information from data collected 
with these sensors and integrating it, in order to produce reliable 
descriptions of the robot's environment. The approach consists in 
studying different world models and mappings among them, sensor 
models and parallel algorithms for sensor information processing, 
and appropriate integration strategies. Specifically, the paper de- 
scribes the integration of two-dimensional vision and sonar range 
information, and the integration of laser range and luminance 
images. 16 refs., 3 figs. 


24978 (CONF-890571—1) Traction-drive transmission for 
telerobotic joints. Kuban, D.P.; Williams, D.M. (Oak Ridge 
National Lab., TN (USA)). 1989. Contract AC05- 
840R21400. 14p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89005337/JAW. 

From 23. aerospace mechanisms symposium; Huntsville, AL, 
USA (3 May 1989). 

The US Space Station Program is providing many techno- 
logical developments to meet the increasing demands of designing 
such a facility. One of the key areas of research is that of telerobo- 
tics for space station assembly and maintenance. Initial implementa- 
tion will be teleoperated, but long-term plans call for autonomous 
robotics. One of the essential components for making this transition 
successful is the manipulator joints mechanism. Historically, teleo- 
perated manipulators and industrial robotics have had very different 
mechanisms for force transmission. This is because the design ob- 
jectives are almost mutually exclusive. A teleoperator must have 
very low friction and inertia to minimize operator fatigue; backlash 
and stiffness are of secondary concern. A robot, however, must 
have minimum backlash, and high stiffness for accurate and rapid 
positioning. A joint mechanism has yet to be developed that can 
optimize these divergent performance objectives. A joint mecha- 
nism that approaches this optimal performance was developed for 
NASA Langley, Automation Technology Branch. It is a traction- 
drive differential that uses variable preload mechanisms. The differ- 
ential provides compact, dexterous motion range with a torque den- 
sity similar to geared systems. The traction drive offers high stiff- 
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ness and zero backlash---for good robotic performance, and the 
variable-loading mechanism (VLM) minimizes the drive-train fric- 
tion---for improved teleoperation. As a result, this combination pro- 
vides a mechanism to allow advanced manipulation with either te- 
leoperated control or autonomous robotic operation. This paper 
will address the design principles of both of these major compo- 
nents of the joint mechanism. 4 refs., 8 figs. 


24979 (CONF-8810279—3) Photothermal imaging of high 
T/sub C/ superconductor. Fanton, J.; Kino, G.S.; Khuri- 
Yakub, B.T. (Stanford Univ., CA (USA). Edward L. Ginz- 
ton Lab.). Sep 1988. Contract FG03-87ER13797. 4p. NTIS, 
PC A02 - OSTI. Order Number DE89009644/JAW. 

From Institute of Electrical and Electronic Engineering ul- 
trasonics symposium; Chicago, IL, USA (2 Oct 1988). 

The thermal conductivities of the new high-T/sub c/ super- 
conductors show marked changes with temperature, as does their 
electrical conductivity. As the temperature is lowered, the thermal 
conductivity abruptly rises near T/sub c/. Measurements made 
along the copper-oxide planes of single-crystal bismuth compounds 
show jumps as large as 70%. Since the thermal conductivity in 
these materials is dominated by lattice conduction, this behavior 
clearly demonstrates a coupling between the electrical carriers and 
phonons. The rise at T/sub c/ is likely due to a reduction in 
phonon scattering as electrons become superconducting pairs. To 
date, these types of measurements have been made on amorphous 
samples and along the copper-oxide, or conducting, planes of 
single-crystal materials. Measurements are hampered by the difficul- 
ty of getting appropriately sized samples; the dimensions of single 
crystallites tend to be small and frequently the samples are oddly 
shaped. We demonstrate a simple technique for making point meas- 
urements of thermal conductivity in these materials. The technique 
is nondestructive, has sub-micron resolution, and can measure the 
conductivity in a specified direction. Our goal is to make a more 
complete measurement of the behavior of thermal conductivity 
near T/sub c/, including measurements both along the c-axis, and 
along the Cu-O planes. Furthermore, by incorporating the point 
measurement with a mechanical scanning system, we can make 
two-dimensional thermal images. At room temperature, these 
images show a large contrast in the temperature profile when imag- 
ing polycrystalline materials. The thermal anisotropy of the crystal- 
lites gives rise to this effect. By taking advantage of the behavior at 
T/sub c/, we should be able to identify regions that have different 
transition temperatures. Those parts with the highest T/sub c/ will 
be the first to show the change in thermal conductivity in images 
made at successively lower temperatures. 2 refs., 5 figs. 


24980 (DOE/CH/10093—56) Superconductivity for elec- 
tric power systems: Building toward our future. (Solar 
Energy Research Inst., Golden, CO (USA); Energetics, 
Inc., Columbia, MD (USA)). Mar 1989. Contract AC02- 
83CH10093. 20p. NTIS, PC A03 - OSTI. Order Number 
DE89000874/JAW. 

Superconductivity for Electric Power Systems is a layman's 
overview of historical, current, and possible future aspects of super- 
conductivity. (JEF) 


24981 (DOE/ER/13735—2) Self shielding of surfaces ir- 
radiated by intense energy fluxes: Progress report, June 1, 
1988--May 31, 1989. Howell, J.R.; Varghese, P.L. (Texas 
Univ., Austin (USA). Dept. of Mechanical Engineering). 
Feb 1989. Contract FG05-87ER 13735. 23p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009985/JAW. 

This report summarizes work completed during the second 
year of this project. The railgun has been fabricated and electrical 
and optical vacuum feedthroughs have been designed. fabricated, 
and tested. Because of experimental difficulties a new vacuum 
chamber was installed and tested. Hydrogen was injected into a 
model of the railgun with a pulsed valve and its distribution was 
measured as a function of both space and time using a fast ion- 
gauge. These measurements are needed to predict the performance 
of the railgun during a discharge. Additional measurements are in 
progress to check the consistency and repeatability of the injection 
process. Preliminary experiments on gas discharges will commence 
shortly. The results of these experiments will be used as a basis for 
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planning more sophisticated diagnostic experiments during the final 
year of the project. 5 refs., 10 figs. 


24982 (DOE/ID/12649—2-Vol.2) Prototypical spent nu- 
clear nuclear fuel rod consolidation equipment, Phase 2: Final 
design report: Volume 2, Appendices: Part 1. Ciez, A.P. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nu- 
clear Waste Dept.). 22 Dec 1987. Contract ACO7- 
861D12649. 1216p. NTIS, PC A99 - OSTI. Order Number 
T189006185/JAW. 

The purpose of this specification is to establish functional 
and design requirements for the Prototypical Spent Nuclear Fuel 
Rod Consolidation System. The Department of Energy-Idaho Op- 
erations Office (DOE-ID) is responsible for the implementation of 
the Prototypic Dry Rod Consolidation Demonstration Project. This 
program is to develop and demonstrate a fully qualified, licensable, 
cost-effective, dry spent fuel rod consolidation system by July 1989. 
The work is divided into four phases as follows: Phase I--Prelimi- 
nary Design, Phase II--Final Design Option, Phase III--Fabrication 
and System Checkout Option, and Phase IV--Installation and Hot 
Demonstration Option. This specification is part of the Phase II 
effort. The objectives of this specification are to provide functional 
and design requirements for the Prototypical Spent Nuclear Fuel 
Rod Consolidation equipment; establish specific tool and subsystem 
requirements such that the integrated and overall system require- 
ments are satisfied; and establish positioning, envelope and size 
interface control requirements for each tool or subsystem such that 
the individual components will interface properly with the overall 
system design. 


24983 (DP-MS—88-41) Design of a dual forearm modu- 
lar robot. Fisher, J.J. (Savannah River Lab., Aiken, SC 
(USA)). 1988. Contract AC09-76SR00001. 12p. (CONF- 
880683—4). NTIS, PC A03/MF AOi - OSTI; 1; GPO Dep. 
Order Number DE89010453/JAW. 

From Robots 12/Vision conference; Detroit, MI, USA (6 
Jun 1988). 

This paper describes the design of an eight-degree-of-free- 
dom robotic device which will be used to automate a radioactive 
chemical sample handling and assaying operation. Several innova- 
tive designs will allow the robot to adapt to an existing process 
without requiring major modifications to the facility. A unique arm 
joint arrangement, containing two elbow and forearm assemblies, is 
used. This configuration allows the robot to conduct simultaneous 
manipulation operations, to lift varying payloads, and to perform 
tasks of varying dexterity. Both modular and sealed component de- 
signs are used. A brief description of the control system is also pre- 
sented. 2 refs., 6 figs. 


24984 (DP-MS—88-89) Remote Overhead Video Extend- 
able Robot. Heckendorn, F.M.; Ward, C.R. (Savannah 
River Lab., Aiken, SC (USA)). 1989. Contract AC09- 
76SR00001. 10p. (CONF-890304—36). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010447/ 
JAW. 

From 3. ANS topical meeting on robotics and remote sys- 
tems; Charleston, SC, USA (13 Mar 1989). 

The Savannah River Plant (SRP) production of nuclear ma- 
terials utilizes a waste storage farm, for radioactive waste products. 
The operation of the waste farm requires manipulation of piping 
and vessels within below ground pump pits, by overhead crane. A 
resultant potential exists for personnel exposure to radiation when 
any direct viewing is used to control crane operations. The Savan- 
nah River Laboratory (SRL) has developed a Remote Overhead 
Video Extendable Robot (ROVER) as a means of reducing the ex- 
posure of personnel to nuclear radiation in the waste storage farm. 
ROVER has been developed, and turned over to the plant area for 
usage over the pump pits. All operation and control of ROVER are 
from a remotely located Video Van, located well away from the 
potentially hazardous operations. 4 figs. 
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24985 (EGG-M—88443) Status of spent fuel shipping 
cask development. Hall, I.K.; Hinschberger, S.T. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1989. Contract ACO07- 
761D01570. 11p. (CONF-890207—21). NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009733/ 
JAW. 

From Waste management ‘89; Tucson, AZ, USA (26 Feb 
1989). 

: Several new-generation shipping cask systems are being de- 
veloped for safe and economical transport of commercial spent nu- 
clear fuel and other radioactive wastes from the generating sites to 
a Federal geologic repository or Monitored Retrievable Storage 
(MRS) facility. Primary objectives of the from-reactor spent fuel 
cask development work are: (a) to increase cask payloads by taking 
advantage of the increased at-reactor storage time under the cur- 
rent spent fuel management scenario, (b) to facilitate more efficient 
cask handling operations with reduced occupational radiation expo- 
sure, and (c) to promote standardization of the physical interfaces 
between casks and the shipping and receiving facilities. Increased 
cask payloads will significantly reduce the number of shipments, 
with corresponding reductions in transportation costs and risks to 
transportation workers, cask handling personnel, and the general 
public. 


24986 (JINR-R—13-88-183) High pressure bellow valve. 
Bystritskij, V.M.; Vasilenko, A.T.; Stolupin, V.A.; Utkin, 
V.A.; Granovskij, V.B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems; AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Geokhimii i Fiziki Miner- 
alov). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1988. 3p. (In Russian). NTIS 
(US Sales Only), PC A02/MF A0Ol1 - OSTI; INIS. Order 
Number DE88706338/JAW. 

Submitted to the journal Prib. Tekh. Ehksp. . 

A valve with a bellow-sealed rod is described. The bello is 
placed in a closed volume filled with oil. To compensate changes in 
the bellow volume due to motion of the rod, the compensating 
bellow is placed in this volume, the inner space of the compensat- 
ing bellow is connected to the gas main. Under the gas pressure the 
bellows are unloaded, and the working pressure for the valve is 
limited by the strength of the body. 1 ref.; 1 fig. 


24987 (LA—11546-MS) Generalized finite strains, gener- 
alized stresses, and a hybrid variational principle for finite- 
element computer programs using curvilinear coordinates. 
Cook, W.A. (Los Alamos National Lab., NM (USA)). Apr 
1989. Contract W-7405-ENG-36. 20p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009923/ 
JAW. 

A Generalized hybrid variational principle is presented that 
includes, as special cases, hybrid variational principles for the La- 
grangian and Eulerian formulations. This generalized hybrid princi- 
ple approximates force equilibrium and constitutive equations. This 
report is an extension of a similar report entitled "Generalized 
Finite Strains, Generalized Stresses, and a Hybrid Variational Prin- 
ciple for Finite-Element Computer Programs.” The difference be- 
tween these reports is in the use of curvilinear coordinates. Present- 
ed in these reports are two approaches for solving nonlinear stress 
analysis problems with this generalized hybrid variational principle. 
Both approaches use the finite-element method: one iterates the 
nodal displacements, and the other iterates the incremental displace- 
ments. 5 refs. 


24988 (N—89-16274) Radiation protective structure alter- 
natives for habitats of a lunar base research outpost. Bell, 
F.J.; Foo, L.T.; Mcgrew, W.P. (Texas Univ., Austin 
(USA)). 1988. 68p. (NASA-CR—184720; NAS— 
1.26:184720). NTIS, PC A04/MF AOl1. 

The solar and galactic cosmic radiation levels on the Moon 
pose a hazard to extended manned lunar missions. Lunar soil repre- 
sents an available, economical material to be used for radiation 
shielding. Several alternatives have been suggested to use lunar soil 
to protect the inhabitants of a lunar base research outpost from ra- 
diation. The Universities Space Research Association has requested 
that a comparative analysis of the alternatives be performed, with 
the purpose of developing the most advantageous design. Eight al- 
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ternatives have been analyzed, including an original design which 
was developed to satisfy the identified design criteria. The original 
design consists of a cylindrical module and airlock, partially buried 
in the lunar soil, at a depth sufficient to achieve adequate radiation 
shielding. The report includes descriptions of the alternatives con- 
sidered, the method of analysis used, and the final design selected. 


24989 (N—89-16461) Mars sample return power supply, 
Final report. Hoang, D.; Ludwigs, S.; Schmitz, P.; Wright, 
J. (Texas A and M Univ., College Station (USA)). 1988. 
74p. (NASA-CR—184708; NAS—1.26:184708). NTIS, PC 
A04/MF AO1. 

A power supply is designed for a vehicle able to operate on 
the surface of Mars for a period of 5 to 10 years. This vehicle will 
be used for sample and data collection. The design is based on the 
assumption that the vehicle will be unmanned. Also, there will be 
no means by which components could be repaired or replaced 
while on the Martian surface. A consequence of this is that all 
equipment must meet high standards of reliability and, if possible, 
redundancy. Power will be supplied to the vehicle by means of a 
General Purpose Heat Source capable of producing a minimum of 
7 kW of thermal power. The heat generated from the General Pur- 
pose Heat Source will be transferred to a Stirling engine via hot 
side heat pipes. The Stirling engine will then convert this heat into 
2 kW of electrical power. Cold side heat pipes will be used to carry 
away waste heat, which will be released to the Martian environ- 
ment via radiators connected to the end of the cold side heat pipes. 


24990 (PB—89-857072/XAB) Protective clothing: fire 
and radiation environments. January 1970-February 1989 (Ci- 
tations from the NTIS data base). Report for January 1970- 
February 1989. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1989. 195p. NTIS PC NO1/ 
MF NO1. 

Supersedes PB—88-856950. 

This bibliography contains citations concerning research on 
clothing, respirators, visors, and associated equipment for personal 
protection when exposed to flames or radiation. Topics include 
treatment of fibers and textiles, design of protective gear, testing for 
physiological tolerances, methods of decontamination after expo- 
sure, and acceptance of equipment for intended use. (This updated 
bibliography contains 326 citations, 81 of which are new entries to 
the previous edition.) 


24991 (PB—89-858344/XAB) Tribology: research and de- 
velopment. January 1970-February 1989 (Citations from the 
Compendex data base). Report for January 1970-February 
1989. (National Technical Information Service, Springfield, 
VA (USA)). Mar 1989. 97p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-865002. 

This bibliography contains citations concerning theoretical 
and experimental studies on tribological physics. Tribological prob- 
lems in manufacturing, machine tools, plastic technology, power 
generation plants, and design techniques are among the topics dis- 
cussed. Surface analysis and wear mechanism in tribological sys- 
tems are considered. Tribological behavior of materials in manufac- 
turing and design are also considered. (This updated bibliography 
contains 209 citations, 25 of which are new entries to the previous 
edition.) 


24992 (PNL—6846) Survey of historical incidences with 
Controls-Structures Interaction and recommended technology 
improvements needed to put hardware in space. Ketner, G.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Mar 1989. 
Contract AC06-76RL01830. 25p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010288/JAW. 
Pacific Northwest Laboratory (PNL) conducted a survey 
for the Controls-Structures Interaction (CSI) Office of the National 
Aeronautics and Space Administration’s (NASA) Langley Research 
Center. The purpose of the survey was to collect information docu- 
menting past incidences of problems with CSI during design, analy- 
sis, ground development, test and/or flight operation of space sys- 
tems in industry. The survey was conducted to also compile recom- 
mended improvements in technology to support future needs for 
putting hardware into space. 3 refs., 1 tab. 
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24993 (PNL-SA—16548) Design of a lightweight, low- 
cost geophysical survey vehicle. Ames, K. (Pacific Northwest 
Lab., Richland, WA (USA)). Mar 1989. Contract AC06- 
76RL01830. 6p. (CONF-890304—35). NTIS, PC A02/MF 
A01 - OSTI; 1; GPO Dep. Order Number DE89009383/ 
JAW. 

From 3. ANS topical meeting on robotics and remote sys- 
tems; Charleston, SC, USA (13 Mar 1989). 

A remote-controlled vehicle has been designed at Pacific 
Northwest Laboratory for surveying sites that are dangerous for 
manned vehicles. The vehicle is required to be small, maneuver- 
able, inexpensive, and as free of metallic parts as practicable. The 
prototype being fabricated will have a mostly aluminum engine, 
dual bicycle tire wheel assemblies, a two-clutch steering system for 
selective engagement of pairs of wheels on either side of the vehi- 
cle, and radio control with fiber-optic umbilical video link. Wireless 
control and telemetry are planned for the future. Other future pos- 
sibilities include a mostly plastic engine and a global positioning 
system that uses satellite signals. 3 figs. 


24994 (SAND—88-0932C) Development of the High 
Speed Air Drop Container (HISAC): Status report. Cyrus, 
J.D.; Thibault, G.W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1989. Contract AC04-76DP00789. 9p. (CONF- 
8904118—12). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010040/JAW. 

From 10. AIAA aerodynamic decelerator systems technical 
conference; Cocoa Beach, FL, USA (18 Apr 1989). 

This paper discusses the development of the High Speed Air 
Drop Container (HISAC). The HISAC is an aerodynamically con- 
figured cargo container which will be transported and delivered as 
an external store by high performance tactical aircraft. It will be 
used to resupply ground forces with up to 500 pounds of equipment 
and supplies at release speeds up to Mach 0.95 and at altitudes as 
low as 300 feet above ground level (AGL). The HISAC design re- 
quirements are presented and the development approach is dis- 
cussed. The store design is presented in detail and results of numer- 
ous tests are discussed. The parachute system design and testing is 
covered but not in detail, as this is the subject of another technical 
paper. Finally, the present status of the development program is 
discussed along with the future direction of the program. 5 refs., 10 
figs., 3 tabs. 


24995 (SAND—88-2793C) Initial design and analysis of a 
capacitive sensor for shear and normal force measurement. 
Novak, J.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 20 Oct 1988. Contract AC04-76DP00789. 18p. 
(CONF-890522—3). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89001821/JAW. 

From International conference on robotics and automation; 
Scottsdale, AZ, USA (14 May 1989). 

Initial experiments characterizing a shunt-mode sensor that 
simultaneously measures both normal and shear strains due to an 
applied force vector have been completed. The sensor, termed 
SCCINSS (Sensed Capacitance Changes due to Incident Normal 
and Shear Stresses), is based upon variations in the physical dimen- 
sions of an elastic dielectric due to applied forces. Two sinusoids of 
the same frequency, but with a fixed phase relationship are used to 
excite the device. The amplitude and phase of the output signal are 
modulated by normal and shear strains, respectively. By measuring 
the amplitude and phase of the output signal, these strains may be 
determined, and subsequently used to reconstruct the normal and 
shear components of the force vector. 15 refs., 8 figs. 


24996 (SAND—88-3123) Vision system testing for teleo- 
perated vehicles. McGovern, D.E.; Miller, D.P. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Mar 1989. Contract 
AC04-76DP00789. 96p. NTIS, PC A05/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89009713/JAW. 

This study compared three forward-looking vision systems 
consisting of a fixed mount, black and white video camera system, 
a fixed mount, color video camera system and a steering-slaved 
color video camera system. Subjects were exposed to a variety of 
objects and obstacles over a marked, off-road, course while either 
viewing videotape or performing actual teleoperation of the vehi- 
cle. The subjects were required to detect and identify those objects 
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which might require action while driving such as slowing down or 
maneuvering around the object. Subjects also estimated the same 
video systems as in the driving task. Two modes of driver interac- 
tion were tested: (1) actual remote driving, and (2) noninteractive 
video simulation. Remote driving has the advantage of realism, but 
is subject to variability in driving strategies and can be hazardous 
to equipment. Video simulation provides a more controlled envi- 
ronment in which to compare vision-system parameters, but at the 
expense of some realism. Results demonstrated that relative differ- 
ences in performance among the visual systems are generally con- 
sistent in the two test modes of remote driving and simulation. A 
detection-range metric was found to be sensitive enough to demon- 
strate performance differences viewing large objects. It was also 
found that subjects typically overestimated distances, and when in 
error judging clearance, tended to overestimate the gap between 
the objects. 11 refs., 26 figs., 4 tabs. 


24997 (SAND—89-0009) Modeling of magnetic devices 
with finite-element methods. Aronson, E.A. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1989. Contract 
AC04-76DP00789. 35p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010525/JAW. 

This report discusses the application of finite-element meth- 
ods to the solution of magnetostatic field problems. A brief descrip- 
tion is given of the finite-element representation of the magnetosta- 
tic field. Two computer codes which solve this problem are de- 
scribed. The code MAGNUM is commercially available and the 
code ISO is a Sandia in-house product. Both codes are currently 
available on the Sandia CRAY. Some general remarks are present- 
ed on modeling techniques and boundary conditions. A‘ new 
method for estimating solenoid magnetic forces and dynamic re- 
sponse is described. A suite of codes for generating various electro- 
magnetic devices is briefly discussed. Finally, some numerical re- 
sults are presented. 6 refs., 10 figs. 


24998 (SAND—89-0156) Engineering Graphics System 
(EGS) user’s manual. Salguero, D.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 31 Jan 1989. Contract AC04- 
76DPO00789. 395p. NTIS, PC A17/MF A0Oi - OSTI; 1; GPO 
Dep. Order Number DE89009668/JAW. 

The Engineering Graphics System (EGS) is a computer pro- 
gram for use on Digital Equipment Corporation VAXstation color 
workstations. Its purpose is to manage and plot sets of engineering 
analysis data for use in reports and presentations. It is capable of 
producing nearly any type of x-y plot from a set of tabulated data. 
After the plot curves have been retrieved from the tabulated data, 
EGS can be used to interactively modify the appearance of the plot 
for use in a report or presentation. Modifications appear on the 
workstation display exactly as they appear on final hardcopy, 
which avoids costly iterations. Hardcopy plots can be made on two 
different black and white laser printers and on two different color 
printers, and plots can be converted for use by the Interleaf techni- 
cal publishing software. 222 figs. 


24999 (SAND—89-0974C) The effects of unsteady aero- 
dynamics on single and clustered parachute systems. Waye, 
D.E.; Johnson, D.W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1989. Contract AC04-76DP00789. 7p. (CONF- 
8904118—11). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010036/JAW. 

From 10. AIAA aerodynamic decelerator systems technical 
conference; Cocoa Beach, FL, USA (18 Apr 1989). 

A study was performed to evaluate the performance of 
equivalent drag area single parachute systems and cluster parachute 
systems during the early inflation and initial deceleration phase. An- 
alytical work showed that the cluster system could exhibit better 
performance during this unsteady aerodynamic phase due to a sig- 
nificant decrease in the apparent mass of air influenced by the para- 
chutes. Two test programs have been performed in support of these 
assumptions. The first compared systems with parachute drag areas 
of approximately 750 ft? and a payload of 2400 lbs. The cluster 
system exhibited increased performance and less susceptibility to 
parachute collapse due to wake recontact. The second series com- 
pared systems with parachute drag areas of approximately 260 ft? 
with a payload of 800 lbs. The advantages of the cluster system 
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were less apparent but performance was moderately improved. 4 
refs., 7 figs. 


25000 (UCRL—21167) 2 dimensional analysis of a NO- 

laser generated stress-impulse experiment. Dahl- 
backa, G. (Lawrence Livermore National Lab., CA (USA)). 
13 Oct 1988. Contract W-7405-ENG-48. 17p. NTIS, PC 
A03 - OSTI. Order Number DE89009909/JAW. 

The NOVETTE Laser was used to irradiate aluminum disks 
at fluences of 100 to 20,000 J/cm? Besides the intrinsic interest in 
the coupling coefficient for .53 micron light in highly 1D (Ins) 
interactions, the shots were used to qualify diagnostics to be used in 
other tests. The coupling coefficient data has been analyzed with 
respect to 1D calculations by Bookless. The results indicate that the 
experiments generate twice the impulse calculated by a 1D model 
at least at 12,000 J/cm* 2D calculations predict an impulse of 16. 3 
ktaps vs a measured 12.5 ktaps at 12,000 J/cm? 1D calculations 
predict 6.3 ktap. 46% of the 2D impulse is from plume reradiation 
to target surface outside the spot at times much later than the initial 
interaction time of 1 ns. The 2D calculation predicted a peak stress 
of 90 kbars at a depth of 1.5 mm into the target. Observations using 
a Manganin gage were 68 kbars. The ratio of calculated to ob- 
served stress is about the same as the ratio of calculated to ob- 
served impulse. The difference in stresses may be due to a lack of 
material strength in the EOS for LASNEX. Alternatively, an error 
in the estimate of the gauge depth by as little as .2 mm can also 
explain the stress discrepancy as could an absorption of 75% of the 
incident light from that calculated. At this time, however, there is a 
50% apparent uncertainty in the calculation of impulse at 10 
terawatts/cm? on aluminum when 2D effects are accounted for. 7 


figs. 


25001 Modeling of standard gas leaks. Chamberlin, J.L. 
(Photovoltaic Technology Division, Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2408-2413(May 1989). 

Standard leaks are being increasingly used to provide known 
quantities of gas for applications, such as determining a mass 
spectrometer’s sensitivity, where it is desirable to know their flow 
rates for various gas species, operating temperatures, and pressures. 
Characterizing a leak for such varying conditions presents a chal- 
lenging task which has been simplified by a model that predicts a 
leak’s throughput for various operational parameters using a limited 
set of calibration conditions. The model is based on an integrated 
form of Knudsen’ s equation for the conductance of a tube in tran- 
sitional flow. The integration circumvents a restriction of the 
Knudsen equation violated by the significant pressure drop occur- 
ring across a leak. Normalizing the resulting equation provides a 
modei whose independent variable is a function of the operational 
parameters and whose coefficients depend on the leak’ s geometry, 
knowledge of which is not required for the model’s use. The result- 
ing model accurately describes a leak’s flow rates into both the mo- 
lecular and viscous regions even though it was developed from a 
transitional flow base. The model's accuracy is commensurate with 
the accuracy of the calibration values used in determining its coeffi- 
cients. 


25002 Design aspects of a differential vacuum pumping 
system. Bridgman, C.; Meyer, E.A. (Grumman Space Sys- 
tems Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
2427-2429(May 1989). 

A differential vacuum pumping system was designed as part 
of an experiment to study the neutralizing characteristics of differ- 
ent gases in the presence of a high-energy H™ ion beam. The pump- 
ing system consisted of three vacuum chambers (stages) attached to 
each end of a 2-1 neutralizer with each stage separated by a thin 
orifice plate. The test gases (nitrogen, argon, and xenon) were pres- 
sure fed into the neutralizer at a variety of flow rates to allow the 
experimenters to investigate neutralization at different gas densities. 
Working with fixed orifice sizes, dictated by the beam dimensions, 
the neutralizer exit orifices were extended in length to meet the 
density requirements in the neutralizer without exceeding the re- 
frigeration capacity of the first-stage cryopumps. Because more 
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than 90% of the gas expanding out of each end of the neutralizer 
into the first stages was pumped by the cryopumps, the gas loads 
into the second and third stages could be managed by lower pump- 
ing speed turbomolecular pumps. The double-ended differential 
pumping system met the requirements of neutralizer pressures as 
high as 1.1 Torr while, at the same time, maintaining <1 x 107° 
Torr in the third stage. This paper will describe the vacuum system 
and compare calculated data with measured data. 


25003 Semiautomated monitoring of glovebox work sta- 
tions for radiation hazards. Staley, H.C.; Unruh, W.P, 
Sprouse, L.L.; Kuckertz, T.H.; Baird, W.; McAtee, J.L. 
Treadaway, W.A. (Los Alamos National Lab., Los Alamos, 
NM (US)). IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; 36: No. 1, 1157- 
1159(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The Los Alamos Plutonium Facility handles kilogram quan- 
tities of plutonium, americium, and other radioactive materials for a 
variety of research and development, metal fabrication, and scrap 
recovery operations. These diverse operations are conducted in 
fully contained and partially shielded glovebox enclosures. A major 
effort is made to minimize radiation exposures of workers. The ac- 
complishment of this effort requires periodic radiation surveys of 
work areas ic identify potential problem locations at which dose re- 
duction efforts should be expended. To this end, approximately 
5000 radiation dose-rate measurements are taken at the glovebox 
work stations each month. After evaluation for potential problem 
locations, the data are filed in historical archives. 


25004 Ultrasonic drilling apparatus. Duran, E.L,; 
Lundin, R.L. (to Dept. of Energy). US Patent Application 
7-208,540. 20 Jun 1988. 13p. Contract W-7405-ENG-36. 
DE89010805 NTIS, PC A03/MF A0Ol - OSTI; 1; GPO 
Dep. Order Number DE89010805/JAW. 

Apparatus attachable to an ultrasonic drilling machine for 
drilling deep holes in very hard materials, such as boron carbide, is 
provided. The apparatus utilizes a hollow spindle attached to the 
output horn of the ultrasonic drilling machine. The spindle has a 
hollow drill bit attached at the opposite end. A housing surrounds 
the spindle, forming a cavity for holding slurry. In operation, slurry 
is provided into the housing, and into the spindle through inlets 
while the spindle is rotating and ultrasonically reciprocating. Slurry 
flows through the spindle and through the hollow drill bit to 
cleanse the cutting edge of the bit during a drilling operation. 3 
figs. 


25005 Sidewall containment of liquid metal with vertical 
alternating magnetic fields. Lari, R.J.; Praeg, W.F.; Turner, 
L.R.; Battles, J.E.; Hull, J.R.; Rote, D.M. (to Dept. of 
Energy). US Patent Application 7-207,818. 17 Jun 1988. 
30p. Contract W-31109-ENG-38. DE89010802 NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010802/JAW. 

An apparatus for containing molten metal using a magnet 
producing vertical alternating magnetic field positioned adjacent to 
the area in which the molten metal is to be confined. This invention 
can be adapted particularly to the casting of metal between 
counter-rotating rollers with the vertical alternating magnetic field 
used to confine the molten metal at the edges of the rollers. Alter- 
nately, the vertical alternating magnetic field can be used as a flow 
regulator in casting molten metal from an opening in a channel. 8 
figs. 


25006 Anti-terrorist vehicle crash impact energy absorb- 
ing barrier. Swahlan, D.J. (to Dept. of Energy). US Patent 
Application 7-207,849. 17 Jun 1988. 21p. Contract AC04- 
76DP00789. DE89010803 NTIS, PC A03/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89010803/JAW. 

An anti-terrorist vehicle crash barrier includes side support 
structures, crushable energy absorbing aluminum honeycomb mod- 
ules, and an elongated impact-resistant beam extending between, 
and at its opposite ends through vertical guideways defined by, the 
side support structures. An actuating mechanism supports the beam 
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at its opposite ends for movement between a lowered barrier-with- 
drawn position in which a traffic-supporting side of the beam is 
aligned with a traffic-bearing surface permitting vehicular traffic 
between the side support structures and over the beam, and a raised 
barrier-imposed position in which the beam is aligned with horizon- 
tal guideways defined in the side support structures above the traf- 
fic-bearing surface, providing an obstruction to vehicular traffic be- 
tween the side support structures. The beam is movable rearwardly 
in the horizontal guideways with its opposite ends disposed trans- 
versely therethrough upon being impacted at its forward side by an 
incoming vehicle. The crushable modules are replaceable disposed 
in the horizontal guideways between aft ends thereof and the beam. 
The beam, replaceable modules, side support structures and actuat- 
ing mechanism are separate and detached from one another such 
that the beam and replaceable modules are capable of coacting to 
disable and stop an incoming vehicle without causing structural 
damage to the side support structures and actuating mechanism. 6 


figs. 


25007 Method of producing submicron size particles and 
product produced thereby. Bourne, R.S.; Eichman, C.C.; 
Welbon, W.W. (to US Dept. of Energy). US Patent Appli- 
cation 7-192,555. 11 May 1988. 18p. Contract AC04- 
76DP00656. DE89009762 NTIS, PC A03/MF AOI - OSTI; 
1; GPO Dep. Order Number DE89009762/JAW. 

Submicron size particles are produced by using a sputtering 
process to deposit particles into a liquid. The liquid is processed to 
recover the particles therefrom, and the particles have sizes in the 
range of twenty to two hundred Angstroms. Either metallic or non- 
metallic particles can be produced, and the metallic particles can be 
used in metallic inks.” 4 figs. 


25008 Continuous cryopump with a method for removal 
of solidified gases. Carlson, L.W.; Herman, H. (to US Dept. 
of Energy). US Patent Application 7-190,567. 5 May 1988. 
15p. Contract W-31109-ENG-38. DE89009760 NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009760/JAW. 

An improved cryopump for the removal of gases from a 
high vacuum, comprising a cryopanel incorporating honeycomb 
structure, refrigerant means thermally connected to the cryopanel, 
and a rotatable channel moving azimuthally around an axis located 
near the center of the cryopanel, removing gases adsorbed within 
the honeycomb structure by subliming them and conducting them 
outside the vacuum vessel. 4 figs. 


25009 Pull rod assembly. Cioletti, O.C. (to US Dept. of 
Energy). US Patent Application 7-184,327. 21 Apr 1988. 
10p. Contract AC11-76PN00014. DE89009603 NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009603/JAW. 

A pull rod assembly comprising a pull rod having three pe- 
ripheral grooves, a piston device including an adaptor ring and a 
seal ring, said piston device being mounted on the pull rod by a 
split ring retainer situated in one groove and extending into an inte- 
rior groove in the adaptor and a resilient split ring retained in an- 
other groove and positioned to engage the piston device and to 
retain the seal on its adaptor. 


25010 Piezoelectric film load cell robot collision detector. 
Lembke, J.R. (to Dept. of Energy). US Patent Application 
7-168,367. 15 Mar 1988. 14p. Contract AC04-76DP00613. 
DE89010117 NTIS, PC A03/MF A0Ol1 - OSTI; 1; GPO 
Dep. Order Number DE89010117/JAW. 

A piezoelectric load cell which can be utilized for detecting 
collisions and obstruction of a robot arm end effector includes a 
force sensing element of metallized polyvinylidene fluoride (PVDF) 
film. The piezoelectric film sensing element and a resilient support 
pad are clamped in compression between upper and lower plates. 
The lower plate has a central recess in its upper face for supporting 
the support pad and sensing element, while the upper plate has a 
corresponding central projection formed on its lower face for bear- 
ing on the sensing element and support pad. The upper and lower 
plates are dowelled together for concentric alignment and screwed 
together. The upper and lower plates are also adapted for mounting 
between the robot arm wrist and end effector. 3 figs. 
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25011 Shaft adjuster. Harry, H.H. (to Dept. of Energy). 
US Patent Application 7-167,206. 11 Mar 1988. 12p. Con- 
tract W-7405-ENG-36. DE89010119 NTIS, PC A03/MF 
ae OSTI; 1; GPO Dep. Order Number DE89010119/ 

Abstract and method for the adjustment and alignment of 
shafts in high power devices. A plurality of adjacent rotatable 
angled cylinders are positioned between a base and the shaft to be 
aligned which when rotaied introduce an axial offset. The appara- 
tus is electrically conductive and constructed of a structurally rigid 
material. The angled cylinders allow the shaft such as the center 
conductor in a pulse line machine to be offset in any desired align- 
ment position within the range of the apparatus. 3 figs. 


25012 Survivable pulse power space radiator. Mims, J.; 
Buden, D.; Williams, K. (to Dept. of Energy). US Patent 
Application 7-167,203. 11 Mar 1988. 16p. Contract AC03- 
85SF15928. DE89010120 NTIS, PC A03/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89010120/JAW. 

A thermal radiator system is described for use on an outer 
space vehicle, which must survive a long period of nonuse and then 
radiate large amounts of heat for a limited period of time. The radi- 
ator includes groups of radiator panels that are pivotally connected 
in tandem, so that they can be moved to deployed configuration 
wherein the panels lie largely coplanar, and to a stowed configura- 
tion wherein the panels lie in a stack to resist micrometerorite 
damage. The panels are mounted on a boom which separates a hot 
power source from a payload. While the panels are stowed, warm 
fluid passes through their arteries to keep them warm enough to 
maintain the coolant in a liquid state and avoid embrittlement of 
material. The panels can be stored in a largely cylindrical shell, 
with panels progressively further from the boom being of progres- 
sively shorter length. 5 figs. 
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REFER ALSO TO CITATION(S) 24452, 25107, 25110, 25782, 25925, 26059, 
26060, 26130 


25013 (AD-A—201754/9/XAB) Fiber-coupled external- 
cavity semiconductor high-power laser. Report for 1 January- 
31 December 1987. Rediker, R.H.; Corcoran, C.J.; So, K.L.; 
Pang, L.; Ural, A. (Massachusetts Inst. of Tech., Cambridge 
(USA). Research Lab. of Electronics). 31 Dec 1987. 6p. 
NTIS, PC A02/MF AO1. 

Pub. in RLE Progress Repdort, No. 130, 64(1 Jan-31 Dec 
1987). 

” The high-spectral-purity pulse and c-w coherent output ob- 
tained from a linear array of five discrete external-cavity diode 
lasers by placing in the cavity a spatial filter at the Fourier plane of 
the lens system between the AR-coated diodes and the feedback 
mirror was reported. Now results are presented on the intensity and 
phase distribution of the near field of the ensemble. Results were 
obtained for spatial filters with various ratios of slit opening to the 
slit center-to-center spacing. For all filters of practical interest, two 
eigenmodes are shown to exist: in one, the outputs from adjacent 
diodes are in phase: in the other they are 180° out of phase. These 
eigenmodes are switched by moving the filters laterally by half the 
10.42-micrometer spacing between the centers of their slits. The 
theoretical explanation of the experimental results clearly validates 
the model that has been used to explain the operation of the coher- 
ent ensemble. With this validation, extrapolation of the performance 
obtained with the ensemble of five lasers to that of an ensemble 
with a large multiplicity of lasers is possible. Limited tuning of the 
output wavelength has also been accomplished by effectively vary- 
ing the center-to-center slit spacing. 


25014 (AD-A—201778/8/XAB) Reflection matrix for op- 
tical resonators in FEL (free electron lasers) oscillators. 
Riyopoulos, S.; Sprangle, P.; Tang, C.M.; Ting, A. (Nation- 
al Bureau of Standards, Washington, DC (USA)). Sep 1987. 
26p. NTIS, PC A03/MF AO1. 

The transformations of Gaussian radiation beams caused by 
reflection off mirrors is an important issue for FELs operating as 
oscillators. The reflected radiation from a single incident Gaussian 
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mode will contain other modes due to the finite mirror size, the de- 
flection of the beam, and mismatches in the curvature. A method 
for analytic computation of the reflection matrix is developed by 
taking the convolution of the source function at the surface of the 
mirror with the paraxial propagator. The mirror surface that re- 
flects spherical incoming wavefronts into spherical outgoing is 
found to be a paraboloid. Integral expressions for the reflection co- 
efficients R superscript (mn) subscript (pq) for any incoming mode 
u(mn) into the outgoing u(pq) are obtained as functions of the de- 
flection angle phi, the reflected beam spot size W(o), and the 
mirror size. The coefficient R superscript (00) superscript (00) for 
the lowest-to-lowest mode reflection is determined analytically. The 
spot size W(0) can then be selected, depending on the mirror size, 
to maximize R superscript (00) subscript (00). The ratio of the 
mirror size to the spot size is the dominant factor determining the 
reflection coefficient. The effects of deflecting the light beam enter 
as small corrections, of first order in diffraction angle theta(d) 1. 


25015 (AD-A—202223/4/XAB) Standard Chemical 
Oxygen-Iodine Laser Kinetics Package. Final report, August 
1987-March 1988, Perram, G.P.; Hager, G.D. (Air Force 
Weapons Lab., Kirtland AFB, NM (USA)). Oct 1988. 33p. 
(AFWL-TR—88-50). NTIS, PC A03/MF AOl1. 

This report presents the Air Force Weapons Laboratory 
Standard Chemical Oxygen-Iodine Laser Kinetics Package. A com- 
plete reaction scheme including recommended rate coefficients for 
modeling the gas-phase kinetics of chemical oxygen-iodine lasers 
(COIL) was established to provide a common basis for the research 
and development of COIL devices. A review of the experimental 
kinetic data base from which this model was derived is also pre- 
sented. However, the fully coupled, reactive mixing and optical 
physics problems inherent in supersonic chemical oxygen-iodine 
lasers are not addressed. 


25016 (AD-A—202345/5/XAB) InGaAsP/InP buried-he- 
terostructure lasers with concurrent fabrication of the stripes 
and mirrors. Yap, D.; Walpole, J.N.; Liau, Z.L. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 3 Oct 
1988. 4p. JA—6131). NTIS, PC A02/MF AOI. 

Pub. in Applied Physics Letter, Vol. 53, No. 14, 1260-1262(3 
Oct 1988). 

Concurrent fabrication of InGaAsP/InP buried-heterostruc- 
ture laser stripes and mirrors has been demonstrated by the use of 
dry etching and mass transport. In comparison to previous process- 
es in which the laser stripes and mirrors are fabricated separately, 
this process offers the advantages of simplicity, built-in alignment, 
and improved control of device dimensions. Lasers with a cylindri- 
cal and a flat end mirror have threshold currents as low as 22 mA 
and differential quantum efficiencies as high as 24% per facet. 
Beam divergences as narrow as 13 are obtained for the cylindrical 
mirrors. 


25017 (AD-A—202346/3/XAB)  Electron-beam-pumped 
two-dimensional semiconductor laser array with tilted-mirror 
resonator. Tong, F.; Osgood, R.M.; Sanchez, A.; Daneu, V. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 18 Apr 1988. 4p. (JA—6032). NTIS, PC A02/MF 
AOl. 

Pub. in Applied Physics Letter, Vol. 52, No. 16, 1303- 
1305(18 Apr 1988). 

The spatial and spectral emission characteristics of a two-di- 
mensional CdS laser array, pumped by a high-energy beam, were 
experimentally investigated. The near-field emission from each cell 
or array element is found to arise from a virtual line located behind 
the cell. The results are consistent with a geometric ray model of a 
tilted mirror resonator. 


25018 (AD-A—202347/1/XAB) Hybrid approach to two- 
dimensional surface-emitting diode-laser arrays. Donnelly, 
J.P.; Bailey, R.J.; Wang, C.A.; Simpson, G.A.; Rauschen- 
bach, K. (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). 12 Sep 1988. 4p. (JA—6114). NTIS, PC 
A02/MF AOl1. 

Pub. in Applied Physics Letter, Vol. 53, No. 11, 938-940(12 
Sep 1988). 

A new hybrid structure for two-dimensional surface-emitting 
diode-laser arrays has been demonstrated. Each hybrid array con- 
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sists of linear arrays of GaAs/AlGaAs lasers with conventional 
cleaved end facets, that are mounted in grooves etched in a Si sub- 
strate. The etched grooves have flat bottoms and 45 deg. sidewalls 
that are coated with a highly reflecting Cr/Au layer. A hybrid 
array with three 4-mm-wide GaAs/AIGaAs linear laser arrays was 
fabricated and tested. Approximateiy 10 W of peak power perpen- 
dicular to the array surface was obtained from each of the linear 
arrays for 11-12 A of pulsed current per array. The measured dif- 
ferential quantum efficiencies were 65-70%, indicating that the 45 
deg. metallized sidewalls deflect by 90 deg. essentially all of the 
light emitted form the laser facets. The new approach allows for 
the use of integral Si heat sinks and should prove useful for fabri- 
cating large, high-power, two-dimensional laser arrays in any mate- 
rial system. 


25019 (AD-A—203366/0/XAB) Bibliography of Soviet 
laser developments, September-October 1987. (Defense Intel- 
ligence Agency, Washington, DC (USA). Directorate for 
Scientific and Technical Intelligence). Oct 1988. 130p. 
(DST—2700Z-005-88). NTIS, PC A07/MF AOI. 

This is the Soviet Laser Bibliography for September-October 
1987, and is No. 91 in a continuing series on Soviet laser develop- 
ments. The coverage includes basic research on solid-state, liquid, 
gas, and chemical lasers; components; nonlinear optics; spectrosco- 
py of laser materials; ultrashort pulse generation; crystal growing; 
theoretical aspects of advanced lasers; and general laser theory. 
Laser applications are listed under biological effects; communica- 
tions systems; beam propagation; adaptive optics; computer technol- 
ogy; holography; laser-induced chemical reactions; measurement of 
laser parameters; laser measurement applications; laser-excited opti- 
cal effects; laser spectroscopy; beam-target interaction; and plasma 
generation and diagnostics. 


25020 (DOE/SF/16492—T1) Laser propagation instabil- 
ity: Limits to atmospheric propagation: Final report for the 
period September 30, 1986--September 29, 1987. Brueckner, 
K.A. (La Jolla Inst., CA (USA)). Oct 1987. Contract AC03- 
86SF16492. 90p. NTIS, PC AOS5/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009919/JAW. 

The propagation of the beam of a free-electron laser (FEL) 
can be affected on the upward passage through the atmosphere by 
a combination of atmospheric turbulence and the change in index- 
of-refraction produced by energy deposition by the beam. On re- 
entry of the beam at the much higher power levels required for 
target interaction, the principal problem is the stimulated Raman 
scattering which attenuates the laser beam and can produce a wide 
angle beam of Stokes and anti-Stokes radiation. The characteristics 
of the FEL beam are estimated. The effect of stimulated Raman is 
analyzed. The effects on the exit beam of turbulence and energy 
deposition are analyzed. Requirements on compensation delay time 
are treated. The effect of wind shear is dealt with. Computational 
modeling is discussed with the applications. 


25021 (LA—11580-MS) Nuclear-pumped lasers for large- 
scale applications. Anderson, R.E.; Leonard, E.M.; Shea, 
R.F.; Berggren, R.R. (Los Alamos National Lab., NM 
(USA)). May 1989. Contract W-7405-ENG-36. 19p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010764/JAW. 

Efficient initiation of large-volume chemical lasers may be 
achieved by neutron induced reactions which produce charged par- 
ticles in the final state. When a burst mode nuclear reactor is used 
as the neutron source, both a sufficiently intense neutron flux and a 
sufficiently short initiation pulse may be possible. Proof-of-principle 
experiments are planned to demonstrate lasing in a direct nuclear- 
pumped large-volume system; to study the effects of various neu- 
tron absorbing materials on laser performance; to study the effects 
of long initiation pulse lengths; to demonstrate the performance of 
large-scale optics and the beam quality that may be obtained; and to 
assess the performance of alternative designs of burst systems that 
increase the neutron output and burst repetition rate. 21 refs., 8 
figs., 5 tabs. 
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25022 (LA-UR—89-857) Optical chaos. Milonni, P.W. 
(Los Alamos National Lab., NM (USA)). 1989. Contract 
W-7405-ENG-36. 24p. (CONF-890392—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009392/JAW. 

From International school of lasers and applications; Kras- 
noyarsk, USSR (17 Mar 1989). 

The theoretical and experimental status of chaos in nonlinear 
optics and laser physics will be reviewed. Attention will then be 
focused on the possibility of chaotic behavior in individual atoms 
and molecules driven by intense radiation fields. 46 refs., 7 figs. 


25023 (N—89-15386) High energy efficient solid state 
laser sources. Final technical report, 1 June 1981-30 Septem- 
ber 1988. Byer, R.L. (Stanford Univ., CA (USA)). Dec 
1988. 31lp. (NASA-CR—184593; NAS—1.26:184593). NTIS, 
PC A03/MF AO1. 

Recent progress in the development of highly efficient co- 
herent optical sources is reviewed. This work focusses on nonlinear 
frequency conversion of the highly coherent output of the Non- 
Planar Ring Laser Oscillators developed earlier in the program, and 
includes high efficiency second harmonic generation and the oper- 
ation of optical parametric oscillators for wavelength diversity and 
tunability. 


25024 (N—89-15395) Frequency stabilization of diode- 
laser-pumped solid state lasers. Final technical report. Byer, 
R. L. (Stanford Univ., CA (USA)). Dec 1988. 92p. (NASA- 
CR—184660; NAS—1.26:184660). NTIS, PC A05/MF AOI. 

The goal of the NASA Sunlite program is to fly two diode- 
laser-pumped solid-state lasers on the space shuttle and while doing 
so to perform a measurement of their frequency stability and tem- 
poral coherence. These measurements will be made by combining 
the outputs of the two lasers on an optical radiation detector and 
spectrally analyzing the beat note. Diode-laser-pumped solid-state 
lasers have several characteristics that will make them useful in 
space borne experiments. First, this laser has high electrical efficien- 
cy. Second, it is of a technology that enables scaling to higher 
powers in the future. Third, the laser can be made extremely reli- 
able, which is crucial for many space based applications. Fourth, 
they are frequency and amplitude stable and have high temporal 
coherence. Diode-laser-pumped solid-state lasers are inherently effi- 
cient. Recent results have shown 59 percent slope efficiency for a 
diode-laser-pumped solid-state laser. As for reliability, the laser pro- 
posed should be capable of continuous operation. This is possible 
because the diode lasers can be remote from the solid state gain 
medium by coupling through optical fibers. Diode lasers are con- 
structed with optical detectors for monitoring their output power 
built into their mounting case. A computer can actively monitor the 
output of each diode laser. If it sees any variation in the output 
power that might indicate a problem, the computer can turn off 
that diode laser and turn on a backup diode laser. As for stability 
requirements, it is now generally believed that any laser can be sta- 
bilized if the laser has a frequency actuator capable of tuning the 
laser frequency as far as it is likely to drift in a measurement time. 


25025 (UCRL—100733) Gas Cooled Slab [GCS] scaling 
laws and representative designs. Albrecht, G.F.; Holtz, J.Z.; 
Sutton, S.B.; Krupke, W.F. (Lawrence Livermore National 
Lab., CA (USA)). Mar 1989. Contract W-7405-ENG-48. 
13p. (CONF-8904187—1). NTIS, PC A03/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89010224/JAW. 

From Society of Photo-Optical Instrumentation Engineers 
meeting on optoelectronics/laser applications in science and engi- 
neering; Los Angeles, CA, USA (24 Apr 1989). 

Based on simple considerations for the mechanisms limiting 
average power operation of solid state lasers, we deduce some scal- 
ing laws for the gas cooled disk amplifier architecture. We discuss 
geometrical issues, gain and efficiency considerations, and output 
power scaling. The paper concludes with an outline for a high rep- 
etition rate GSGG system and a very large average power module 
suitable for a fusion driver. 8 refs., 4 figs., 5 tabs. 
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25026 Effects of ground-state dynamics on the emission 
spectra of electric-discharge-pumped XeCl lasers: A model for 
injection locking. Ohwa, M.; Kushner, M.J. (University of 
Illinois, Department of Electrical and Computer Engineer- 
ing, Gaseous Electronics Laboratory, 607 East Healey, 
Champaign, Illinois 61820). Journal of Applied Physics; 65: 
No. 11, 4138-4149(1 Jun 1989). 

The bandwidth of excimer lasers is typically 1--10 A as a 
result of their transitions being multiline or bound-free. To obtain 
high power with narrow bandwidth injection locking is usually re- 
quired. In this paper, we investigate the spectral characteristics of 
electric-discharge-pumped XeCl (B—X) lasers during injection 
locking and free-running operation. This study is performed using 
results from an electron kinetics and plasma chemistry model for 
Ne/Xe/HCI/H2 mixtures which includes multiline laser extraction. 
We find that the experimentally observed lasing spectrum cannot be 
explained if a thermal distribution is used for the vibrational levels 
of the X state. Therefore, the vibrational levels of the B, C, and X 
states are explicitly included in the model and the gain spectrum is 
computed using Franck--Condon factors. Results from the model 
indicate that bottlenecking occurs on the v’ = Ov” = 1 transi- 
tion, while the dissociation rate for XeCl(X,v” = 2) is faster than 
the removal rate for XeCl(X,v” = 1). Injection locking characteris- 
tics are examined as a function of injection intensity and small- 
signal gain. Due to nonequilibrium dynamics in the ground state, 
locking efficiency does not necessarily increase with increasing 
small-signal gain. 


25027 Laser diode with an auxiliary channel waveguide. 
Sheem, S.K. (Lawrence Livermore National Laboratory, P. 
O. Box 808-L-366, Livermore, California 94550). Applied 
Physics Letters; 54: No. 19, 1896-1898(8 May 1989). 

When a laser diode and a directional coupler switch are 
combined into one structure, the device physics becomes complicat- 
ed. This work reports some experimental results indicating that the 
switching function is accompanied by the lasing mode selection 
mechanism, and that it is enhanced by a longitudinal asymmetry be- 
tween the coupling channels, namely, by making the lengths of two 
operating channels different. Such a device exhibits wavelength 
tunability and self-oscillation besides the enhanced switching effect. 


25028 Synchronously pumped subpicosecond dye oscilla- 
tor--amplifier system. Taylor, A.J.; Roberts, J.P.; Gosnell, 
T.R.; Lester, C. (Laser Science and Applications Group, 
MS E543, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Optics Letters; 14: No. 9, 444-446(1 
May 1989). 

A tunable subpicosecond dye oscillator--amplifier system 
that produces 0.20-mJ, 190-fsec pulses at 620 nm in a nearly diffrac- 
tion-limited beam is demonstrated. The output pulse is temporally 
broadened by 10% relative to the input pulse. The system consists 
of a synchronously pumped subpicosecond dye laser followed by a 
dye amplifier that is quasi-longitudinally pumped using the frequen- 
cy-doubled output from a Nd:YAG regenerative amplifier. 


25029 Stochastic resonance in a bistable ring laser. 
Vemuri, G.; Roy, R. (School of Physics, Georgia Institute 
of Technology, Atlanta, Georgia 30332). Physical Review 
[Section] A: General Physics; 39: No. 9, 4668-4674(1 May 
1989). 

Stochastic resonance was recently observed in a bistable ring 
laser. It isa phenomenon in which the response of a bistable system 
to a periodicmodulation is enhanced by the injection of noise along 
with the modulation. Sofar, comparisons of the experimental obser- 
vations with theory have been madeonly for models that are much 
simplified compared with the more realistictwo-mode equations that 
describe the ring laser. We report here the results of numerical sim- 
ulations of the stochastic differential equations for the laser with 
periodic modulation of the asymmetry between the two modes and 
injected noise. The simulations reveal the phenomenon of stochastic 
resonance in a manner closely resembling the experimental observa- 
tions. The appearance of second-harmonic frequencies in the output 
power spectrum and the role of the colored nature of the pump 
laser noise are studied. Finally, we discuss the relation of the recent 
experimental measurements of hysteresis in a ring dye laser by 
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Gage and Mandel [J. Opt. Soc. Am. B (to be published)] to the ob- 
servation of stochastic resonance. 


25030 Narrow-bandwidth unstable laser resonator. 
Reintjes, J.F.; Tankersley, L.L.; Cooper, D. (to Department 
of the Navy, Washington, DC). US Patent Application 7- 
260,847. 21 Oct 1988. 35p. NTIS, PC A03/MF AOl1. 

This Government-owned invention available for U.S. licens- 
ing and, possibly, for foreign licensing. Copy of application avail- 
able NTIS. 

The present invention relates to unstable laser resonators, 
particularly to unstable laser resonators, and particularly to an un- 
stable laser resonator that produces optical radiation that simulta- 
neously has the high output power diffraction-limited divergence 
characteristic of an unstable laser resonator and also the narrow 
bandwidth that can usually be obtained only with a stable laser res- 
onator. Some success was achieved in the frequency narrowing of 
the laser radiation from an unstable laser resonator cavity by using 
a diffraction grating. This technique was works best with lasers that 
have sharp line structure, such as molecular lasers. For example, se- 
lection of a single line in a hydrogen-fluoride laser has been report- 
ed in several configurations involving the insertion of a diffraction 
grating into a standard unstable laser resonator cavity. Although 
currently available, unstable laser resonators have the configuration 
of choice for producing high-power, low-divergence radiation from 
laser cavities; they are not compatible with a simultaneous require- 
ment of narrow bandwidth. 


25031 Fiber optic laser rod. Erickson, G.F. (to Dept. of 
Energy). US Patent Application 7-180,939. 13 Apr 1988. 
10p. Contract W-7405-ENG-36. DE89009598 NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009598/JAW. 

A laser rod is formed from a plurality of optical fibers, each 
forming an individual laser. Synchronization of the individual fiber 
lasers is obtained by evanescent wave coupling between adjacent 
optical fiber cores. The fiber cores are dye-doped and spaced at a 
distance appropriate for evanescent wave coupling at the wave- 
length of the selected dye. An interstitial material having an index 
of refraction lower than that of the fiber core provides the optical 
isolation for effective lasing action while maintaining the cores at 
the appropriate coupling distance. 2 figs. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 23956, 24075, 24784, 24884, 25063, 25799, 
26181 


25032 (BCH—1988, pp 20) Turning pressure into energy. 
Cleveland, A. (REACT Energy Ltd., Calgary, Alta.). 1988. 
B.C. Hydro, 970 Burrard St., Vancouver, BC, Canada V6Z 
1Y3; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. (CONF-8804261—; MICROLOG—88- 
05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

In industrial and commercial installations, there are many in- 
stances where energy is wasted, or at least under-utilized. In many 
cases it may be possible to recover some of this energy and obtain 
useful work: thereby improving plant efficiency and the economics 
of the operation. The turbo expander is a simple device that can 
make a significant contribution to the recovery of energy in many 
kinds of plants. This paper considers some ways in which turbo ex- 
panders may be used, and looks in detail at an application in the gas 
industry where the energy lost in pressure reduction may be recov- 
ered and operating costs reduced. The design criteria for such 
turbo expanders are discussed and areas for future development are 
proposed. This paper discusses specific installations where pressure 
letdown energy is being recovered by using a proven turbo expand- 
er driving an electrical generator. The advantages of this system, 
which is commercially available from a Canadian company, are 
outlined. The paper concludes that there are significant gains to be 
made in the recovery of waste energy and that the turbo expander 
can plan a major role in this activity. 2 refs., 9 figs. 
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25033 (CONF-890430—4) Heat transfer in a rotary kiln, 
Kirslis, S.J.; Watson, J.S. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400. 28p. NTIS, PC 
A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010325/JAW. 

From American Institute of Chemical Engineers spring na- 
tional meeting; Houston, TX, USA (2 Apr 1989). 

An improved heat transfer model has been developed for a 
direct-fired rotary kiln. The treatment of radiant heat transfer was 
based on the Reflection Method developed by Succec and applied 
by Gorog, and was extended to account for radiation from a flame. 
Some elements of the Resistive Network Method and Zone Method 
were incorporated in the model. This method results in a more 
straightforward and flexible treatment of radiant heat transfer than 
other methods of analysis. The model also accounts for conductive 
and convective heat transfer within the kiln and heat conducted 
through the kiln wall and lost from the outer kiln shell to the ambi- 
ent surroundings. 25 refs., 9 figs., 2 tabs. 
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25034 (DOE/ER/25067—1) A mathematical and numeri- 
cal study of nonlinear waves arising in a one-dimensional 
model of a fluidized bed: Progress report, August 16, 1988-- 
August 14, 1989. Ganser, G.; Christie, I.; Lightbourne, J. 
(West Virginia Univ., Morgantown (USA). Dept. of Mathe- 
matics). 14 Apr 1989. Contract FG05-88ER25067. lip. 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89010394/JAW. 


We are investigating three models that describe two-phase 
flow in a fluidized bed. During this reporting period we have stud- 
ied the kinematic model (s3) and the hyperbolic system (s2). Our 
work has involved both numerical and analytical investigations 
which we now discuss. 


25035 (N—89-15351) Heat pipe cooling for scramjet en- 
gines. Final report. Silverstein, C.C. (CCS Associates, Bethel 
Park, PA (USA)). Dec 1986. 160p. (NASA-CR—4036; 
NAS—1.26:4036; CCS—115). NTIS, PC A08/MF AO1. 

Liquid metal heat pipe cooling systems have been investigat- 
ed for the combustor liner and engine inlet leading edges of scram- 
jet engines for a missile application. The combustor liner is cooled 
by a lithium-TZM molybdenum annular heat pipe, which incorpo- 
rates a separate lithium reservoir. Heat is initially absorbed by the 
sensible thermal capacity of the heat pipe and liner, and subsequent- 
ly by the vaporization and discharge of lithium to the atmosphere. 
The combustor liner temperature is maintained at 3400 F or less 
during steady-state cruise. The engine inlet leading edge is fabricat- 
ed as a sodium-superalloy heat pipe. Cooling is accomplished by ra- 
diation of heat from the aft surface of the leading edge to the at- 
mosphere. The leading edge temperature is limited to 1700 F or 
less. It is concluded that heat pipe cooling is a viable method for 
limiting scramjet combustor liner and engine inlet temperatures to 
levels at which structural integrity is greatly enhanced. 


25036 (N—89-15456) Basic and applied research related 
to the technology of space energy conversion systems. Semi- 
annual report, 8 February-8 August 1988. Hertzberg, A.; 
Mattick, A.T.; Bruckner, A.P. (Washington Univ., Seattle 
(USA)). 1988. 17p. (NASA-CR—184644; NAS— 
1.26:184644). NTIS, PC A03/MF AOl1. 

The first six months research effort on the Liquid Droplet 
Radiator (LDR) focussed on experimental and theoretical studies of 
radiation by an LDR droplet cloud. Improvements in the diagnos- 
tics for the radiation facility have been made which have permitted 
an accurate experimental test of theoretical predictions of LDR ra- 
diation over a wide range of optical depths, using a cloud of Dow 
silicone oil droplets. In conjunction with these measurements an 
analysis was made of the evolution of the cylindrical droplet cloud 
generated by a 2300-hole orifice plate. This analysis indicates that a 
considerable degree of agglomeration of droplets occurs over the 
first meter of travel. Theoretical studies have centered on develop- 
ments of an efficient means of computing the angular scattering dis- 
tribution from droplets in an LDR droplet cloud, so that a parame- 
ter study can be carried out for LDR radiative performance vs 
fluid optical properties and cloud geometry. 
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25037 (N—89-16115) Conservation equations and physi- 
cal models for hypersonic air flows in thermal and chemical 
nonequilibrium. Gnoffo, P.A.; Gupta, R.N.; Shinn, J.L. (Na- 
tional Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Feb 1989. 62p. (NASA- 
TP—2867; L—16477; NAS—1.60:2867). NTIS, PC A04/ 
MF AOl1. 

The conservation equations for simulating hypersonic flows 
in thermal and chemical nonequilibrium and details of the associat- 
ed physical models are presented. These details include the curve 
fits used for defining thermodynamic properties of the 11 species air 
model, curve fits for collision cross sections, expressions for trans- 
port properties, the chemical kinetics models, and the vibrational 
and electronic energy relaxation models. The expressions are for- 
mulated in the context of either a two or three temperature model. 
Greater emphasis is placed on the two temperature model in which 
it is assumed that the translational and rotational energy models are 
in equilibrium at the translational temperature, T, and the vibration- 
al, electronic, and electron translational energy modes are in equi- 
librium at the vibrational temperature, T sub v. The eigenvalues 
and eigenvectors associated with the Jacobian of the flux vector are 
also presented in order to accommodate the upwind based numeri- 
cal solutions of the complete equation set. 


25038 The mathematical modelling of transport phenom- 
ena in non-transferred plasma systems. Dilawari, A.H.; Sze- 
kely, J. (MIT, Cambridge, MA (US)). pp 3-20 of Plasma 
processing and synthesis of materials. Apelian, D.; Szekely, 
J. Pittsburgh, PA; Materials Research Society (1987). 
(CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

An overview is presented of transport phenomena in non- 
transferred plasma arc systems. It has been shown that while the 
modelling of these systems involves the standard application of 
computational fluid mechanics techniques, numerous pitfalls may be 
encountered in practice. A detailed discussion of these is presented, 
with emphasis on the torch inlet conditions, the effect of swirl, the 
temperature dependence of the system properties and the laminar- 
turbulent transition in the system. A crictical comparison is present- 
ed with experimental measurements, and the necessary future work 
is also outlined. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 24734, 24819, 24991 


25039 (CONF-890130—4) An initial comparison between 
x-ray and NMR computer tomography relative to detection of 
organic binder distribution. Ellingson, W.A.; Wong, P-.S.; 
Dieckman, S.L.; Pollinger, J.P.; Yeh, H.; Vannier, M.W. 
(Argonne National Lab., IL (USA)). 1989. Contract W- 
31109-ENG-38. 19p. NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009854/JAW. 

From 13. annual conference on composites and advanced ce- 
ramics; Cocoa Beach, FL, USA (15 Jan 1989). 

Knowledge of the distribution of the organic materials used 
in the injection molding of ceramics is important because nonuni- 
formity affects local densification rates and hence mechanical prop- 
erties. X-ray computed tomography and nuclear magnetic reso- 
nance tomography are two noncontacting, noninvasive, nondestruc- 
tive methods that have recently been used to evaluate detection 
sensitivity to a set of SisNy specimens with discrete known vari- 
ations in organic content ranging between 2 and 20 wt %. Results 
suggest that with current technology, x-ray CT is more sensitive to 
variations and can determine 1% weight variations. 12 refs., 9 figs., 
2 tabs. 


25040 (PB—89-151625/XAB) Institute for Materials Sci- 

ence and Engineering, nondestructive evaluation: technical ac- 

tivities 1988. Annual report. Yolken, H.T. (National Inst. of 

Standards and Technology, Gaithersburg, MD (USA)). Oct 

1988. 72p. (NISTIR—88/3839). NTIS, PC A04/MF AOl1. 
See also PB—88-153655. 
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The report provides brief reviews of technical activities in 
nondestructive evaluation (NDE) that were carried out by or for 
the National Institute of Standards and Technology (NIST--former- 
ly the National Bureau of Standards) in fiscal year 1988 (October 1, 
1987, through September 30, 1988). The reviews ii the annual 
report are arranged in the following sections that reflect the NDE 
Program’s four major activity areas: NDE for Ceramic and Metal 
Powder Production and Consolidation; NDE for Formability of 
Metals; NDE for Composites Processing and Interfaces; and NDE 
Standards and Methods. Each of the sections is preceded by an in- 
troduction. 


25041 (SAND—89-0370C) A facilities view of the low 
volume, high product mix fab. Keyser, R. (Sandia National 
Labs., Albuquerque, NM (USA)). 1989. Contract AC04- 
76DP00789. 9p. (CONF-8904183—1). NTIS, PC A02/MF 
A011 - OSTI; 1; GPO Dep. Order Number DE89009970/ 
JAW. 

From SEMI automation forum ‘89; Albuquerque, NM, USA 
(13 Apr 1989). 

Automation has been widely recognized as the next major 
step in semiconductor manufacturing and numerous manufacturers 
around the world have been spending large sums of money to de- 
velop integrated automation systems for microelectronic chip pro- 
duction. Automation is a manufacturing tool that can be used in 
many facilities both new and existing, but the power and effective- 
ness of any automation project can be enhanced by a facility that is 
designed to be automated. This paper is heavily based on experi- 
ences gained in the design, construction, and startup of Sandia's 
newest cleanroom known as the Microelectronics Development 
Laboratory (MDL). The MDL is a Class 1 facility of individual 
process bays organized around a central hallway. Chase areas sepa- 
rate the process bays, and whenever possible, equipment is mounted 
through the walls to allow maintenance to be done in the less clean 
chase areas. | fig. 


25042 Characterization of plasma sprayed coatings using 
thermal wave infrared video imaging. Ahmed, T.; Feng, Z.J.; 
Kuo, P.K.; Hartikainen, J.; Jaarinen, J. (Wayne State Univ., 
Detroit, MI (USA)). Journal of Nondestructive Evaluation; 6: 
No. 4, 169-175(Dec 1987). Contract W-7405-ENG-82. 

A pulsed (time-domain) thermal wave infrared video imag- 
ing technique, using an IR camera, a video image processor, and a 
flash lamp, is described. This system is applied to the imaging of 
interfacial defects in plasma sprayed coating on metallic substrates. 
Results are compared with the conventional point-scanned cw in- 
frared thermal wave imaging technique. 


25043 Numerical calculations of acoustic emission. John- 
son, J.A. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Journal of Nondestructive Evaluation; 6: No. 3, 159- 
166(Sep 1987). 

Two computer programs which solve the partial differential 
equations for sound propagation numerically are applied to the 
study of problems in acoustic emission. The programs use finite dif- 
ference and finite element techniques to calculate sound fields due 
to distributions of sources in complex geometries in two dimen- 
sions. The potential to handle more complex geometries and to 
model more realistic sources is the main advantage of these numeri- 
cal calculations over the analytic calculations. The main disadvan- 
tage of the numerical techniques is the cost of obtaining results 
since a large main frame computer or supercomputer is required. 
Both numerical methods are found to agree well with analytic cal- 
culations using Green's functions. The finite difference method 
agrees very well with the analytic calculations but, in its current 
implementation, is much slower and contains more numerical noise 
compared to the finite element method. The finite element method 
has the additional advantage of being capable of handling more 
complex geometries than the finite difference method. 
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4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 24286, 24306, 24351, 24816, 24894, 25007, 
25010, 25014, 25016, 25030, 25089, 25211, 25216, 25244, 25253 


25044 (AD-A—202032/9/XAB) Prototype fault-diagnosis 
system for NASA space station power management and con- 
trol. Master’s thesis. Hester, G.L. (Naval Postgraduate 
School, Monterey, CA (USA)). Sep 1988. 145p. NTIS, PC 
A07/MF AOl1. 

The Power Management and Distribution System (PMAD) 
Prototype utilizes a computer graphics interface with a computer 
expert system running transparent to the user and a computer com- 
munications interface that links the two together, all enabling the 
diagnosis of PMAD system faults. The prototype design is based on 
the concept that an astronaut on a space station will instruct an 
expert system through a graphic interface to run a system or com- 
ponent check on the PMAD system. The graphics interface deter- 
mines which type of evaluations was requested and sends that infor- 
mation through the communications interface to the expert system. 
The expert system receives the information and, based on the type 
of evaluation requested, executes the appropriate rules in the 
knowledge base and sends the resulting status back to the graphics 
interface and the astronaut. The PMAD System Prototype serves 
as a proposed training tool for NASA to use in the training of new 
personnel who will be designing and developing the NASA Space 
station expert systems. 


25045 (AD-A—202331/5/XAB) Laser-induced diode link- 
ing for wafer-scale integration. Cohen, S.S.; Wyatt, P.W.; 
Chapman, G.H.; Canter, J.M. (Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). Sep 1988. 20p. GA— 
6116). NTIS, PC A03/MF AOI. 

Pub. in IEEE Transactions on Electron Devices, Vol. 35, 
No. 9(Sep 1988). 

Laser-beam melting of silicon is used for the purpose of 
forming electrical links between two adjacent diodes. The diodes, 
formed by ion implantation and diffusion in a conventional CMOS 
process, are positioned such that when desired they may be used to 
obtain an electrical link between two otherwise separate sections of 
the integrated circuit. Electrical connections so obtained enable the 
realization of wafer-scale IC's, as demonstrated in recent applica- 
tions. The authors discuss the theory of laser-beam application to 
silicon and show how the various beam and substrate parameters 
affect the properties of the diode links. Particular attention is paid 
to the important issue of the reflectivity from the composite system. 
Careful analytical examinations of the resulting molten-zone proper- 
ties have been performed in order to fully qualify the use of laser 
radiation in this technology. Both scanning electron microscopy 
and secondary-ion mass spectrometry were used to examine such 
parameters as the lateral and in-depth extension of the molten zone. 
In addition, electrical measurements were carried out. The results 
for the various observables compare well with the theoretical pre- 
dictions. 


25046 (CONF-890555—12) Performance characteristics 
for advanced control systems. Kisner, R.A.; Berken, R.C.; 
Upadhyaya, B.R. (Oak Ridge National Lab., TN (USA)). 
1989. Contract AC05-840R21400. 13p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010362/ 
JAW. 

From 7. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (15 May 1989). 

A growing collection of control techniques is becoming 
available to the design engineer. This makes selection of the most 
appropriate technique for a given application a difficult task. A sys- 
tematic approach to evaluating alternative control schemes is 
needed. The approach discussed in this paper expands the tradition- 
al concepts of quantitative performance analysis to include other 
relevant factors, such as robustness of the technique, resource re- 
quirements, and effects on operators and other personnel. This col- 
lection of factors, termed measures of utility, may be used as quali- 
tative and quantitative means of evaluating and comparing proper- 
ties of alternative control system designs. This paper, although not 
an in-depth study, serves to outline several measures of utility and 
suggests a general structure for control system development. This 
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method of comparing the usefulness of alternative control systems 
will prove valuable to the ORNL Advanced Controls Program 
(ACTO) for optimizing compatibility with actual systems and 
equipment. 11 refs., 4 figs., 1 tab. 


25047 (SAND—88-3189C) Stress-driven diffusive voiding 
of aluminum conductor lines. Yost, F.G.; Amos, D.E; 
Romig, A.D. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 9p. (CONF- 
8904190—1). NTIS, PC A02 - OSTI. Order Number 
DE89009832/JAW. 

From Electromigration and metallization session; Phoenix, 
AZ, USA (11 Apr 1989). 

The trend to miniaturize silicon integrated circuits has 
brought with it a thermal stress-induced void formation problem in 
the aluminum conductor lines of these circuits. In this work local 
stress relaxation has been included quantitatively in the construction 
of a wedge-like void growth model. It is shown that under stress 
relaxation conditions, the stress-induced grain boundary diffusion 
equation transforms into the diffusion equation. With the use of ap- 
propriate boundary conditions and the initial conductor line stress 
profile, the diffusion equation is solved numerically. This solution 
yields the temporal history of void size and local stress. It will be 
shown that two types of stress relaxation moderate and limit the 
growth of voids. From this analysis a useful expression is derived 
which relates final void size and initial stress. With these results 
conservative estimates of the lifetime of aluminum conductor lines 
can be made. 27 refs., 9 figs. 


25048 (SAND—89-1073C) Automated Test and Evalua- 
tion Center for Waveform Digitizer Systems and Components. 
Green, P.J. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 16p. (CONF- 
8904116—2). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89010226/JAW. 

From IMTC conference; Washington, DC, USA (25 Apr 
1989). 

In our instrumentation development efforts we find it neces- 
sary to be able to evaluate the performance of waveform digitizing 
systems with sampling rates from a few kilohertz to more than a 
gigahertz. Our goal has been to develop an integrated system 
which can provide quantitative results on the performance of sys- 
tems and subsystems. Here we describe a system which is con- 
trolled by a Microvax II with instrumentation control through the 
IEEE-488 buss. The evaluation procedure is delineated in reference 
to a Trial Waveform Digitizer Standard generated by the Wave- 
form Measurements and Analysis committee appointed by the In- 
strumentation and Measurement Society of IEEE. The standard has 
been recently accepted by the IEEE and will become a published 
standard. In this work, special focus is given to the accurate meas- 
urement of effective-bit performance and differential nonlinearity of 
waveform digitizers. 3 refs., 8 figs. 


25049 Direct write with microelectronic circuit fabrica- 
tion. Drummond, T.; Ginley, D. (to Dept. of Energy). US 
Patent Application 7-200,096. 31 May 1988. 29p. Contract 
AC04-76DP00789. DE89009660 NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89009660/JAW. 

In a process for deposition of material onto a substrate, for 
example, the deposition of metals for dielectrics onto a semiconduc- 
tor laser, the material is deposited by providing a colloidal suspen- 
sion of the material and directly writing the suspension onto the 
substrate surface by ink jet printing techniques. This procedure 
minimizes the handling requirements of the substrate during the 
deposition process and also minimizes the exchange of energy be- 
tween the material to be deposited and the substrate at the inter- 
face. The deposited material is then resolved into a desired pattern, 
preferably by subjecting the deposit to a laser annealing step. The 
laser annealing step provides high resolution of the resultant pattern 
while minimizing the overall thermal load of the substrate and per- 
mitting precise control of interface chemistry and interdiffusion be- 
tween the substrate and the deposit. 3 figs. 
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25050 Binary and ternary gas mixtures for use in glow 
discharge closing switches. Hunter, S.R.; Christophorou, 
L.G. (to Dept. of Energy). US Patent Application 7- 
186,856. 27 Apr 1988. 20p. Contract AC05-840R21400. 
DE89009718 NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009718/JAW. 

Highly efficient binary and ternary gas mixtures for use in 
diffuse glow discharge closing switches are disclosed. The binary 
mixtures are combinations of helium or neon and selected perfluor- 
ides. The ternary mixtures are combinations of helium, neon, or 
argon, a selected perfluoride, and a small amount of gas that exhib- 
its enhanced ionization characteristics. These mixtures are shown to 
be the optimum choices for use in diffuse glow discharge closing 
switches by virtue if the combines physio-electric properties of the 
mixture components. 9 figs. 


25051 Integrated circuit with dissipative layer for photo- 
generated carriers. Myers, D.R. (to Dept. of Energy). US 
Patent Application 7-183,807. 20 Apr 1988. 14p. Contract 
AC04-76DP00789. DE89010084 NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89010084/JAW. 

The sensitivity of an integrated circuit to single-event upsets 
is decreased by providing a dissipative layer of silicon nitride be- 
tween a silicon substrate and the active device. Free carriers gener- 
ated in the substrate are dissipated by the layer before they can 
build up charge on the active device. 1 fig. 


25052 Estimation of ion impact energies and electrode 
self-bias voltage in capacitive RF discharges. Savas, S.E. 
(Lawrence Berkeley Lab., Berkeley, CA (US)). pp 35-40 of 
Plasma processing and synthesis of materials. Apelian, D.; 
Szekely, J. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

The dependences of the electrode self-bias voltage and the 
ratio of ion energies on electrode area ratio are calculated for a 
model of capacitively coupled rf discharges. It is assumed that con- 
centric spherical electrodes with fluid-like radial flow adequately 
models the ion motion that sheath impedances are dominant, and 
that ionization processes the glow are due to ohmically heated elec- 
trons. Results show that the ratio of ion energies impacting the 
smaller electrode to those on the larger depends on the ratio of 
electrode areas in a more complex manner than a power law. The 
reason for this is that sheath impedances are more resistive or ca- 
pacitive at different times in the rf cycle. The self-bias ratio is 
found to depend relatively little on the ionization model of the 
pressure but differs substantially from the power law result. The 
agreement of measurements with the model is fairly good. 


4209 Waste Processing Plants And Equipment 
REFER ALSO TO CITATION(S) 24613 


25053 (ADI—C-4) Performance monitoring and thermal 
efficiency determination of a wood gas heating system. (Adi 
Ltd., Fredericton, New Brunswick (Canada)). [1980]. 47p. 
(CE—02493). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Monitoring and system evaluation were carried out on a 
Forest Fuels Inc. chip fired gasifier supplying gas to a hot water 
boiler heating the Sleepy Hollow Correctional Centre near Char- 
lottetown, P.E.I. This is a research and development project and 
the system requires further improvements, particularly in the devel- 
opment of air control and fuel feed. Results obtained in this testing 
program provide valuable information for planning the next phase 
of the development program. A final assessment of the system per- 
formance can only be carried out after the modifications are made 
and the gasifier is producing a suitable quality gas. The test results 
contained in this report are preliminary and judgment is required in 
their use. 8 figs., 10 tabs. 
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25054 (CERC—1978) Feasibility study on the manufac- 
ture of rockwool insulation and low energy density gas from 
municipal, industrial and coal mine wastes. (Chemical Engi- 
neering Research Consultants Ltd., Toronto, ON (Canada)). 
1978. Vp. (CE—02506). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

It appears technically feasible to produce mineral wool from 
Nova Scotian coal mine waste supplement by municipal solid 
waste, with limestone balancing the composition. A co-product of 
the process is a low energy density gas suitable for close-coupled 
combustion. An appropriate feed mixture of 117 ton/d of Lingan 
coal waste, 25 ton/d of municipal solid waste, and 71 ton/d of lime- 
stone would produce approximately 100 ton/d of rockwool melt. 
The amount of product in fibre form is less than this, and is deter- 
mined by the spinning efficiency. The energy content of the offgas 
is expected to be low, somewhere in the range of 1.5-2.6 MJ per 
standard M/sub 3/ (40-70 Btu per standard ft/sub 3/). Constraints 
operating on the system are the availability of municipal solid 
wastes, estimated to be not more than 25 ton/d, and the variability 
of the composition of this waste, which causes variability in the 
composition of the slag. Since the furnace will also produce a small 
quantity of pig iron about 5.5 ton/d, the hearth should be carbon- 
lined. Sulphur will be emitted both as hydrogen sulphide and as sul- 
phur dioxide, but in the event of closecoupled use of the offgas to 
raise steam or provide heat, it is expected that the ultimate sulphur 
dioxide concentrations will not cause environmental concern. In 
terms of profitability, conservative cost projections (based on oper- 
ating costs only) indicate excess revenue of approximately $840,000 
power annum for the plant scale cited above. Against this revenue 
must be offset the captial changes for the plant. 15 refs., 17 figs., 6 
tabs. 


25055 (CONF-890521—2) Dynamic computer model for 
heat transfer and incineration in the Oak Ridge TSCA (Toxic 
Substances Control Act) hazardous waste incinerator. Clin- 
ton, J.H. (Oak Ridge National Lab., TN (USA)). 1989. Con- 
tract ACO05-840R21400. 5p. NTIS, PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89009626/JAW. 

From 8. international conference on thermal destruction of 
hazardous, radioactive, infectious and mixed wastes; Knoxville, TN, 
USA (1 May 1989). 

The Oak Ridge Toxic Substances Control Act (TSCA) in- 
cinerator was designed to burn toxic wastes such as PCBs. During 
the course of certification, concern was expressed by the Environ- 
menta! Protection Agency that unburned PCBs might not continue 
to be destructed if the “burning” in the incinerator ceased. For ex- 
ample, it is possible that the flow of auxiliary fuel could be inter- 
rupted during the course of incinerator operation. The situation 
could occur at the time when a fresh batch of waste was intro- 
duced into the incinerator which would be the worst time for 
normal incinerator operation to cease. In response to the question 
concerning the destruction of PCBs during such an accidental cool- 
ing period, a dynamic model was constructed to approximate the 
situation, and thus obtain an estimate of the time period that the 
exit gas would remain above the necessary temperature required to 
detoxify the undesirable substance. 


25056 (PB—89-143580/XAB) Investigation of municipal 
waste-water treatment by a compact innovative system. Tech- 
nical report. (Lenox Inst. for Research, Inc., MA (USA)). 2 
Jan 1986. 62p. (LIR—01-86/165). NTIS, PC A04/MF AO1. 

The objective of the proposed research is to conduct an en- 
gineering investigation for cost-effective municipal-waste treatment 
by an innovative Munipac pilot-plant system consisting of: (a) pri- 
mary flotation clarifier with 3-5 minutes of detention time; (b) aero- 
bic biological biosand reactor with 15-20 minutes of detention time; 
(c) secondary flotation clarifier and tertiary filter combination 
(Krofta Sandfloat) with 10-15 minutes of detention time; (d) chlor- 
ination for waste-water disinfection; (e) pressurized ozonization for 
sludge stabilization; and (f) Floatpress for sludge dewatering. 
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REFER ALSO TO CITATION(S) 24005, 24027, 24106, 24110, 24111, 24114, 
24578, 24580, 24962, 25035, 25055 


25057 (BCH—1988, pp 13) Development and application 
of the ICCS combustion controller. Sovik, R.E.; Deery, D.E. 
(Bailey Controls Co., Wickliffe, OH, USA). 1988. B.C. 
Hydro, 970 Burrard St., Vancouver, BC, Canada V6Z 1Y3; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A OGI1; 
$10 CAN. (CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The industrial gas market is experiencing keen competition 
world wide from other fuel-sources. In response, significant ad- 
vances in the field of industrial gas technology are being performed 
by equipment developers and gas utilites to improve the energy 
value of the gas based equipment. In this paper, technology devel- 
opment trends and application examples in the area of industrial gas 
equipment are presented. The discussion focuses on recent develop- 
ment philosophy and trends in Japan as a case study to illustrate 
how end user demand, competition between fuel sources, and regu- 
latory requirements create an environment to foster advanced de- 
velopments for specific market niches. The presentation also in- 
cludes specific examples of burner technology for boilers and fur- 
naces. A synopsis of advanced burners for enhanced heat transfer 
and low NO/sub x/ emission, and examples of their applications to 
industrial thermal processes are given to illustrate how the interna- 
tional experience may influence the available choices for the North 
American industrial gas equipment. 5 figs. 


25058 (BCH—1988, pp 9) Immersion burners for metal 
heating. Cockfield, R. (Cockfield Wire Services, North Van- 
couver, B.C.). 1988. B.C. Hydro, 970 Burrard St., Vancou- 
ver, BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

This paper describes a new design of gas immersion burner 
used for the melting and heating of non-ferrous metal baths as en- 
countered in the die casting, galvanizing and heat treatment indus- 
tries. A comparison is made with other heating methods. The 
burner is comprised of two major elements; a recuperative burner 
head and a closed, nitride bonded silicon carbide tube; its operation 
is discussed. An efficiency of over 60% has been achieved. The 
burner has been in commercial operation since 1981 and currently 
is in use in 5 countries, including the USA; installations in Canada 
are planned for 1986. The design of furnaces is discussed (steel and 
ceramic kettles). The cases cited are: aluminium die casting, UK; 
zinc casting for zinc powder and dust, UK; wire galvanizing, USA. 


25059 (BCH—1988, pp 25) Hi tech burner developments. 
Probert, B. (Bloom Engineering Co., Inc., Corte Madra, 
CA, USA). 1988. B.C. Hydro, 970 Burrard St., Vancouver, 
BC, Canada V6Z 1Y3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $10 CAN. (CONF- 
8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

High technology burner development in recent years has 
been a combination of innovative design and, even more important- 
ly, refinement of existing design components in order to integrate 
those improvements into precise, effective and trouble free heating 
systems. The main areas of advancement in burners design have 
been: low pollution level burners; low NO/sub x//CO; high turn- 
down burners; high efficiency burner designs; high heat release de- 
signs; controlled heat release pattern burners; direct firing burners 
to replace indirect firing. Applications at Bloom Engineering Co. 
are described. 12 figs. 
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25060 (BCH—1988, pp 65) Increased productivity with 
oxygen enriched combustion systems. Hornby-Anderson, S. 
(Canadian Liquid Air Ltd., Vancouver, B.C.). 1988. B.C. 
Hydro, 970 Burrard St., Vancouver, BC, Canada V6Z 1Y3; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. (CONF-8804261—; MICROLOG—88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

The use of oxy-fuel burners (OFB) began in 1956 in indus- 
tries where production demands had risen and only small produc- 
tivity benefits were derived from O/sub 2/ enrichment of existing 
air-fuel burners. The reasons for the introduction of electic arc fur- 
naces (EAF) and oxygen lancing are first explained. As for oxy-fuel 
burners O/sub 2/ substitution of air, or the removal of the N/sub 
2/ ballast, can be seen to: increase flame temperatures by 820 to 920 
C at 100% O/sub 2/; permit higher temperatures and hence calorif- 
ic value, for equivalent flame length. The flame characteristics re- 
sulting from the internal piping of the burner and the low charac- 
teristics of the fuel and oxygen, give rise to the variation in results 
obtained from different burner systems. By 1980, at least 80% of 
Japanese arc furnaces were equipped with 30% in Europe, and 
only 5% in North America. The 4 major advantages to the user of 
OFBs are: reducing electrical consumption, reducing the arc stabili- 
sation period, reducing furnace time, and increasing available 
power without expansive transformer changes; OFBs may also tend 
to equalize the temperature door and wall burners are discussed. 
With the increased thermal imput from OFBs, it is often advisable 
to use water cooling. Operation and costs of the system are dis- 
cussed. Another major use of OFBs in the European and Japanese 
steel industry is for ladle preheating. 21 figs., 2 tabs. 


25061 (BCH—1988, pp 8) Low emission burners for 
steam generation. Waibel, R.T. (John Zink Co. Ltd, USA). 
1988. B.C. Hydro, 970 Burrard St., Vancouver, BC, Canada 
V6Z 1Y3; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. (CONF-8804261—; MICROLOG— 
88-05579). 

From Industrial gas technology conference and exhibition; 
Vancouver, Canada (13 Apr 1988). 

A variety of combustion modification and burner design 
methods are available for minimizing NO/sub x/ emissions from 
boilers. Different methods provide optimum results depending or 
whether fuel NO/sub x/ or thermal NO/sub x/ needs to be con- 
trolled. Air staging is the most effective burner design technique 
for controlling fuel NO/sub x/. Optimum thermal NO/sub x/ con- 
trol can be achieved by combining fuel staging and flue gas recircu- 
lation, although at an increase in cost and operational complexity. 9 
figs. 


25062 (BCU/ME—8712) Circulating fluidized bed com- 
bustion of coal, woodwastes and pitch. Final report. Grace, 
J.R. Lim, CJ. (British Columbia Univ., Vancouver 
(Canada). Dept. of Mechanical Engineering). 1987. 77p. 
(MICROLOG—88-05005). Canada Centre for Mineral and 
Energy Technology, Technical Information Division, 555 
Booth St., Rm. 342, Ottawa, Ont., Canada K1A 0G1; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

A pilot scale combustor was used to carry out trial burns of 
a number of coals, with two woodwaste materials (sawdust and hog 
fuel) and with two pitches originating from unconventional fuel up- 
grading processes. Limestone was used as a sorbent for the high 
sulfur materials. Stable combustion conditions were obtained for 
most of the fuels tested. Combustion efficiencies were generally in 
the 92-99% range; with high-sulfur coal, sulfur capture efficiencies 
of 72-88% were achieved. Nitrogen oxide emissions were consist- 
ently 150 ppM or lower for the coal runs. Varying the secondary/ 
primary air ratio, superficial gas velocity, and solids circulation rate 
had little influence on the combustion conditions and gaseous emis- 
sions. With the woodwastes, there was a tendency for heat release 
to occur higher in the unit and by further burning in the primary 
and secondary cyclones. Nitrogen oxide levels were 100 ppM or 
lower; CO and methane levels fluctuated wildly, probably due to 
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feed fluctuations. Some problems were encountered in the combust- 
ing the pitches, related to feeding the materials in liquid form and 
preventing agglomeration inside the combustion chamber; however, 
these were solved by ensuring high enough temperatures in the rel- 
evant parts of the system. Nitrogen oxide emissions were consist- 
ently under 170 ppM and sulfur capture was 78-85%. Temperature 
profiles obtained under combustion conditions showed temperatures 
to be quite uniform around the entire circuit with the woodwastes 
showing the highest variations. Heat transfer measurements were 
also made and heat transfer coefficients calculated. 26 refs., 26 figs., 
15 tabs. 


25063 (DOE/ER/13728—2) Analysis of transport mecha- 
nisms in dense fuel droplet sprays: Progress report June 1, 
1988--May 31, 1989. Kleinstreuer, C. (North Carolina State 
Univ., Raleigh (USA)). Mar 1989. Contract FG05- 
87ER13728. 3lp. NTIS, PC A03 - OSTI. Order Number 
DE89010088/JAW. 

This is the second DOE progress report which focuses on 
the most recent research results and just summarizes/references 
supportive DOE project results discussed elsewhere. An accurate 
analysis and effective computer simulation of evaporating droplets 
moving through a stagnant hot gas are important for the under- 
standing of the basic process dynamics and for numerous design ap- 
plications in dense sprays. Using input data for the gasification of 
three n-decane fuel droplets, the transient interaction effects on the 
individual droplet Reynolds numbers, vaporization rates, droplet 
distances, and average Nusselt numbers have been analyzed for dif- 
ferent initial conditions. The present work is an extension of our ex- 
perimentally verified boundary-layer analysis of a single vaporizing 
droplet assuming laminar axisymmetric flow and spherically shrink- 
ing droplets. The computer simulation model can be used to find 
optimal operational conditions to achieve rapid gasification without 
droplet collisions. 19 refs., 9 figs. 


25064 (EMR—1987) Heating with oil. (Department of 
Energy, Mines and Resources, Ottawa, Ontario (Canada)). 
1987. 44p. (In English and French). (MICROLOG—88- 
06348). Energy, Mines and Resources Canada, Communica- 
tions Branch, 580 Booth St., Ottawa, ON, Canada KIA 
0E4; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

This booklet was produced for the homeowner, and details 
methods for reducing the operating costs of an already-installed oil 
furnace. Advice is given for warm air systems and hydronic heating 
systems, including owner maintenance and upgrading oil furnaces 
and boilers. Information is also given on buying a new oil furnace, 
as well as draftproofing and insulating beforehand. 14 figs., 2 tabs. 


25065 (PB—89-148852/XAB) Combustion-system tech- 
nology and application assessment: industrial-boiler combus- 
tion systems. Topical report, February 1987-December 1987. 
Williams, S.J.; Chapman, M.A.; Klareich, F.H. (RCG/ 
Hagler, Bailly, Inc., Washington, DC (USA)). Oct 1988. 
95p. NTIS, PC A0S/MF AO1. 

This report focuses on industry’s trend toward dual- or mul- 
tiple-fuel-capable boiler systems and on how fuel-choice preferences 
or requirements vary within individual segments of the boiler 
market. The 1985 industrial boiler market consists of just under 
40,000 systems with a combined steam heat capacity cf roughly 1.7 
trillion Btu/hr. Small boiler systems, less than 25 MMBtu/hr in 
size, represent the largest number of installed units; however, a typ- 
ical industrial boiler, for process-steam requirements, is between 100 
and 250 MMBtu/hr in size, with this size range accounting for the 
majority of industrial capacity. Natural gas and fuel oil remain the 
two primary boiler fuels, although the use of waste-fired systems 
has increased. This study provides insights into the structure of the 
industrial-boiler market and market trends. 


25066 (PB—89-856801/XAB) Defoamers. January 1970- 
February 1989 (Citations from the US Patent data base). 
Report for January 1970-February 1989. (National Technical 
Information Service, Springfield, WA (USA)). Feb 1989. 
63p. NTIS PC NO1/MF Nol. 

Supersedes PB—87-867933. 
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This bibliography contains citations of selected patents con- 
cerning antifoam compositions and processes for reducing foaming. 
Foam inhibition and depression in industrial milieu such as boiler 
water, fermentation, and textile operations are included. Both aque- 
ous and nonaqueous systems are discussed. (This updated bibliogra- 
phy contains 141 citations, 11 of which are new entries to the pre- 
vious edition.) 


4230 Marine Engineering 


25067 (GM—TP3407E) Concepts for the integration of a 
fluid cushion into the bow of a ship. Dadachanji, N.; Mark- 
ham, P. (German and Milne, Inc., Montreal, PQ (Canada)). 
1982. 37p. (CE—02447). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The Transportation Development Centre, Transport Canada, 
has initiated an ambitious six step program to exploit the potential 
of air cushion technology as applied to icebreaking. This report 
suggests a criterion for examining icebreaker performance, consid- 
ers the practicability of water and air cusions, and proceeds to the 
calculation of powering requirements for a conventional bow and 
an air cusion bow for various ice thicknesses. The superiority of the 
air cushion bow for the icebreaking mode is demonstrated, but this 
superiority decreases as ice thickness increases because the power 
required to clear rather than to break ice increases at a much great- 
er rate. A computer program for calculating these effects is includ- 
ed in the report. Four design concepts are suggested, and a devel- 
opment program leading to the modification of a trawler for air 
cushion icebreaking trials is outlined. 5 refs., 9 figs., 1 tab. 
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25068 (BUR—17-3803) Catalytic incineration of sulphur 
plant waste gases. (Bow Valley Research Ltd., Calgary, Al- 
berta (Canada)). 1981. 124p. (CE—02502). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Five catalysts were tested in a laboratory reactor for activity 
with respect to oxidation of the components of sulphur plant waste 
gas streams (H/sub 2/S, CS/sub 2/, COS, H/sub 2/ and CO) and 
the major component of the fuel gas stream (CH/sub 4/). The ob- 
jective of the study was to find a catalyst or catalysts that would 
catalyze the complete, simultaneous oxidation of all these compo- 
nents at a low temperature. The ultimate goal of the project was to 
conserve a significant fraction of the fuel gas that is now used by 
conventional thermal incinerators for this function. The objective 
was achieved. A single noble metal catalyst was found that general- 
ly satisfied the objective, but there was a penalty in that significant 
quantities of SO/sub 3/ were produced as well. Preliminary experi- 
ments were carried out to show that the use of a recuperative heat 
exchange reactor simultaneously solved the SO/sub 3/ problem and 
minimized energy consumption. The energy requirements of con- 
ventional, recuperative heat exchange and catalytic incineration 
processes were compared. 28 refs., 22 figs., 25 tabs. 


25069 (DOE/ID/12379—2) Membrane _ research in 
energy and solvent recovery from industrial effluent streams: 
Final report, November 1, 1982--November 31, 1987. Baker, 
R.W. (Membrane Technology and Research, Inc., Menlo 
Park, CA (USA)). Oct 1988. Contract AC07-831D12379. 
106p. NTIS, PC A06/MF AOI - OSTI; 1; GPO Dep. Order 
Number DE89008896/JAW. 

This report describes a five-year program to develop a mem- 
brane process for separating organic vapors from air. The process 
uses membranes much more permeable to organic solvents than to 
air. A vacuum pump on the permeate side of the membrane is used 
to draw organic vapors through the membrane leaving a solvent- 
depleted air stream behind and producing a concentrated solvent- 
containing permeate stream. Solvent is recovered from the perme- 
ate stream by cooling and condensation. The program started with 
basic permeability measurements with thick films to determine suit- 
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able membrane materials. The technology required to form these 
materials into thin composite membranes was then developed and 
these membranes were fabricated into spiral-wound membrane 
modules. These membrane modules, containing from 0.3 to 4 m? of 
membrane, were evaluated with model solvent-containing air 
streams in the laboratory and in the field. The process appears to be 
an attractive method of treating air streams containing 0.5 to 5.0% 
solvent. A number of industrial applications are being investigated 
and we are currently developing pilot units able to treat 50 to 100 
scfm of solvent-containing air for field evaluations. Our goal is to 
install the first commercial systems in the beginning of 1989. 7 refs., 
57 figs., 15 tabs. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 24296, 24296, 24297, 24579 


25070 Stirling engine with a liquid working substance. 
Swift, G.W. (Condensed Matter and Thermal Physics 
Group, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Applied Physics; 65: No. 11, 
4157-4172(1 Jun 1989). 

A theoretical and experimental study of a Stirling engine 
using a liquid (propylene) as its working substance is presented. 
This is the first experimental work on liquid Stirling engines (or 
Malone engines) since the 1920s. Liquid-Stirling technology appears 
advantageous to conventional freon-based Rankine-cycle technolo- 
gy in many applications. The theory developed here is simple, intui- 
tive, and modular because of the nature of liquid working fluids 
and because the temperature spanned by liquid Stirling engines is 
not large. The experimental engine is extremely versatile, and can 
operate as either a heat pump or prime mover. Extensive measure- 
ments with it are in substantial agreement with the simple theory. 
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REFER ALSO TO CITATION(S) 25214, 25515 


25071 (ANL-HEP-CP—88-57) Wake field acceleration 
experiments. Simpson, J.D. (Argonne National Lab., IL 
(USA). High Energy Physics Div.). 1988. Contract W- 
31109-ENG-38. 11p. (CONF-881151—57). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009873/JAW. 

From International conference on the application of accel- 
erators in research and industry; Denton, TX, USA (7 Nov 1988). 

Where and how will wake field acceleration devices find use 
for other than, possibly, accelerators for high energy physics? I 
don’t know that this can be responsibly answered at this time. What 
I can do is describe some recent results from an ongoing experi- 
mental program at Argonne which support the idea that wake field 
techniques and devices are potentially important for future accel- 
erators. Perhaps this will spawn expanded interest and even new 
ideas for the use of this new technology. The Argonne program, 
and in particular the Advanced Accelerator Test Facility (AATF), 
has been reported in several fairly recent papers and reports. But 
because this is a substantially new audience for the subject, I will 
include a brief review of the program and the facility before de- 
scribing experiments. 10 refs., 7 figs. 


25072 (ANL-HEP-CP—89-23) Multi-stage wake-field ac- 
celerator. Gai, Wei. (Argonne National Lab., IL (USA)). 
1989. Contract W-31109-ENG-38. 5p. (CONF-890197—5). 
NTIS, PC A02/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89009815/JAW. 

From Advanced accelerator concepts workshop; Lake Ar- 
rowhead, CA, USA (9 Jan 1989). 

In this paper we propose a multi-stage wake field accelera- 
tion scheme to overcome the low transformer ratio problem and 
still provide high accelerating gradients. The idea is very simple. 
We use a train of several electron bunches from a linear accelerator 
(main linac) with well defined separations between the bunches 
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(tens of ns) to drive wake field devices. Here we have made the 
assumption that the wake field devices are available, whether 
plasma, iris-loaded metallic or dielectric wake field structures. 10 
refs. 


25073 (ANL-HEP-CP—89-25) The nonlinear CWFA 
[Cherenkov Wakefield Accelerator]. Schoessow, P. (Argonne 
National Lab., IL (USA)). 1989. Contract W-31109-ENG- 
38. Sp. (CONF-890197—2). NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009811/JAW. 

From Advanced accelerator concepts workshop; Lake Ar- 
rowhead, CA, USA (9 Jan 1989). 

The possible use of nonlinear media to enhance the perform- 
ance of the Cherenkov Wakefield Accelerator (CWFA) is consid- 
ered. Numerical experiments have been performed using a new 
wakefield code which demonstrate larger gradients and transformer 
ratios in the nonlinear CWFA than are obtained in the linear case. 
7 refs., 3 figs. 


25074 (ANL-HEP-CP—89-27) Argonne plasma wake- 
field acceleration experiments. Rosenzweig, J.B.; Cole, B.; 
Gai, W.; Konecny, R.; Norem, J.; Schoessow, P.; Simpson, 
J. (Argonne National Lab., IL (USA). High Energy Physics 
Div.). 14 Mar 1989. Contract W-31109-ENG-38. 3lp. 
(CONF-890197—4). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009816/JAW. 

From Advanced accelerator concepts workshop; Lake Ar- 
rowhead, CA, USA (9 Jan 1989). 

Four years after the initial proposal of the Plasma Wake- 
field Accelerator (PWFA), it continues to be the object of much 
investigation, due to the promise of the ultra-high accelerating gra- 
dients that can exist in relativistic plasma waves driven in the wake 
of charged particle beams. These wake-fields are of interest both in 
the laboratory, for acceleration and focusing of electrons and posi- 
trons in future linear colliders, and in nature as a possible cosmic 
ray acceleration mechanism. The purpose of the present work is to 
review the recent experimental advances made in PWFA research 
at Argonne National Laboratory. Some of the topics discussed are: 
the Argonne Advanced Accelerator Test Facility; linear plasma 
wake-field theory; measurement of linear plasma wake-fields; 
review of nonlinear plasma wave theory; and experimental meas- 
urement of nonlinear plasma wake-fields. 25 refs., 11 figs. 


25075 (ANL-HEP-CP—89-29) Advanced Accelerator 
Test Facility (AATF) upgrade plan. Gai, W.; Ho, C.; Kon- 
ecny, R.; Mtingwa, S.; Norem, J.; Rosenzweig, J.; Schoes- 
sow, P.; Simpson, J.; Cole, B.; Rosing, M. (Argonne Nation- 
al Lab., IL (USA). High Energy Physics Div.). 1989. Con- 
tract W-31109-ENG-38. 4p. (CONF-890335—48). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009794/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

We have successfully demonstrated the principles of wake- 
field acceleration using structures (cavity, dielectric) and plasmas as 
wake-field devices using the AATF at Argonne National Laborato- 
ry. Due to the limited driver electron pulse intensity and relative 
long pulse length, only modest accelerating gradients were ob- 
served. In order to study the wake field effects in much greater 
detail and demonstrate the feasibility of wake-field accelerator for 
high energy physics, we are considering construction of a laser 
photocathode injector on the existing 20 MeV Chem-Linac to 
produce very intense and short electron pulses. 10 refs., 5 figs. 


25076 (BNL—41829) The status of R&D for the relativ- 
istic heavy ion collider at Brookhaven. Forsyth, E.B. (Brook- 
haven National Lab., Upton, NY (USA)). 1989. Contract 
AC02-76CH00016. 6p. (CONF-890535—67). NTIS, PC A02 
- OSTI. Order Number DE89010574/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

Formal development of the Relativistic Heavy Ion Collider 
(RHIC) has been funded for the past three years. Prototype super- 
conducting magnets and cryostats have been tested. Detailed de- 
signs have been prepared for the arc sections, the insertion regions 
and injection and ejection systems. The rf system has undergone 
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significant revisions in order to enhance the experimental capability 
of RHIC. Progress has been made with the design of detectors. We 
are putting in place a management information system in anticipa- 
tion of an expeditious start of construction. 20 refs., 2 figs., 3 tabs. 


25077 (BNL—42276) National synchrotron light source 
user’s manual: Guide to the VUV and x-ray beamlines: Third 
edition. Gmuer, N.F.; Thomlinson, W.; White-DePace, S. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1989. 
Contract AC02-76CH00016. 110p. NTIS, PC A06/MF AO1 
- OSTI; 1; GPO Dep. Order Number DE89010237/JAW. 

This report contains information on the following topics: A 
Word on the Writing of Beamline Descriptions; Beamline Equip- 
ment Utilization for General Users; the Vacuum Ultraviolet (VUV) 
Storage Ring and Beamlines; VUV Beamline Descriptions--An Ex- 
planation; VUV Beamline Descriptions; X-Ray Storage Ring and 
Beamlines; X-Ray Beamline Descriptions--An Explanation; and X- 
Ray Beamline Descriptions. 


25078 (CONF-881151—58) Superconducting accelerating 
structures for high-current ion beams. Delayen, J.R. (Ar- 
gonne National Lab., IL (USA)). 1988. Contract W-31109- 
ENG-38. 4p. NTIS, PC A02 - OSTI. Order Number 
DE89009880/JAW. 

From International conference on the application of accel- 
erators in research and industry; Denton, TX, USA (7 Nov 1988). 

A series of superconducting structures for the acceleration of 
high-current ion beams is being developed, and two prototype Nb 
cavities are under construction. These cavities operate in a frequen- 
cy-velocity range which, for superconducting structures, has been 
little explored: frequencies of 0.4 GHz to more than 1 GHz, and 
velocities of 0.1 to 0.5 c. Issues discussed include: need for strong 
beam loading ({approximately}10‘), need for strong focusing ele- 
ments located close to the cavities, minimization of beam impinge- 
ment and beam instabilities. 9 refs., 4 figs. 


25079 (CONF-890387—5) Electromagnetic phenomena 
and collider performance at_ ultra-relativistic energies. 
Rhoades-Brown, M.J.; Bottcher, C.; Strayer, M.R. (Oak 
Ridge National Lab., TN (USA)). 1989. Contract AC05- 
840R21400. 19p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010174/JAW. 

From Workshop on highly charged ions: new physics and 
advanced techniques; Berkeley, CA, USA (13 Mar 1989). 

In this paper we discuss the two dominant electromagnetic 
processes that can lead to beam depletion in RHIC. The single larg- 
est nuclear depletion mechanism of the RHIC beam is estimated to 
be the electron capture process following pair production during 
beam crossing. A previous study has obtained a value of 80b per 
beam for Au + Au using the Weizsaecker-Williams method. How- 
ever, a range of values has been advocated by other authors. A 
recent study has resolved this uncertainty. A more difficult problem 
to study is the Coulomb disassociation of the heavy ions, following 
electromagnetic excitation of internal multiple nuclear dipole reson- 
ances during beam crossing. These resonances typically decay via 
particle emission from the nucleus. This loss mechanism is of pri- 
mary importance to the beam loss of medium mass nuclei and of 
secondary importance to the beam loss of heavy nuclei. We note 
there are experimental programs at both CERN and the Brookha- 
ven AGS to study this phenomena. In this paper we present our 
recent work on electron capture at relativistic collider energies. We 
discuss the problem of excitation of a single dipole resonance in the 
perturbative limit, and derive a "rule of thumb” to help judge the 
validity of this well known perturbative approach for future appli- 
cations of excitation of multiple resonances. We also discuss the im- 
plications of our results for both future atomic and nuclear pro- 
grams, and the machine performance at RHIC. 12 refs., 5 figs. 


25080 (DOE/ER—0408) Report of the HEPAP [High 
Energy Physics Advisory Panel] subpanel on high energy 
physics and the SSC [Superconducting Super Collider] over 
the next decade. (USDOE Office of Energy Research, 
Washington, DC. High Energy Physics Div.). Feb 1989. 
78p. NTIS, PC AO5/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89010071/JAW. 
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This report highlights the future in high energy physics. Par- 
ticular emphasis is on the Superconducting Super Collider contribu- 
tion to high energy physics, education, and industry. 


25081 (FNAL-TM—1565) Measurements of the gas pres- 
sure and the residual gas composition in the main ring. Trbo- 
jevic, D.; Pastore, N. (Fermi National Accelerator Lab., Ba- 
tavia, IL (USA)). 14 Feb 1989. Contract AC02-76CH03000. 
Sp. NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89008938/JAW. 


25082 (INIS-SU—72, pp 40-42) High-current accelerator 
Taina. Golovanov, Yu.P.; Dolgachev, G.I.; Egorov, V.M. 
and others. 1988. (In Russian). NTIS (US Sales Only), PC 
A04/MF A0O1; INIS. Order Number DE89780074/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 2. 

In Thermonuclear synthesis. Scientific-technical collection. 

Taina accelerator, designed for the study of the plasma cur- 
rent interrupting switches (PCIS) operation, contains four parallel- 
placed 10-cascade pulsed voltage generator (PVG), vacuum line 
with two high-voltage leads-in at the ends and direct magnetic field 
solenoid, which embraces the line. PVG-PCIS circuit eigenperiod 
at the application of four PVGs constitutes 8 us wave (at the 
charging voltage 70 kV) - 280 kJ. The accelerator may be used to 
generate microsecond REBs as well. During the first experiments 
{similar—to}200 kA current, accelerated by two PVGs, was 
tiirown to the 8 wH inductive loading at {similar—to}100 ns time. 
During the shorting operation the asynchronism of four PVGs op- 
eration does not exceed 10 ns. 4 refs.; 2 figs. 


25083 (JINR—9-88-75) Dubna synchrophasotron. Oper- 
ation and improvement (quarters 1 and 2, 1987). Balandikov, 
A.N.; Buldakovskij, V.N.; Volkov, V.I. and others. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1988. 6p. (In Russian). NTIS (US Sales Only), PC 


A02/MF A0O1 - OSTI; INIS. Order Number DE88706291/ 
JAW. 

Information on the operation of the JINR synchrotron the 
lst and 2nd quarters, 1987 and on the performed scientific program 
is presented. A system used to control the parameters of fast beam 
extraction with information presentation in digital and graphical 
form on a display of the central control console is described. The 
measuring system has shown that the radiation field around the ac- 
celerator is mainly produced by multiple-scattering neutrons. The 
optimization of the regimes of accelerator performance has shown 
that the allowed level of the synchrophasotron intensity can be in- 
creased. The previous level of the snchrophasotron intensity can be 
increased. The previous level of the radiation field around the ac- 
celerator is maintained. 1 ref.; 1 tab. 


25084 (LA-UR—89-888) Operational results of the 
BEAR [Beam Experiments Aboard a Rocket] flight rf 
system. Lynch, M.T.; Devenport, J.C. (Los Alamos Nation- 
al Lab., NM (USA)). 1989. Contract W-7405-ENG-36. 14p. 
(CONF-890335—S50). NTIS, PC A03/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89009291/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The Beam Experiments Aboard a Rocket (BEAR) flight rf 
control system has been completely designed and has been operated 
as a part of the flight accelerator system in the actual flight config- 
uration. The accelerator has been vertically integrated onto the 
flight support structure (space frame) and has been operated in this 
configuration in preparation for the actual flight which is scheduled 
for late Spring, 1989. The rf control system consists of redundant 
voltage controlled oscillators, redundant amplitude controllers 
which maintain the proper fields in the RFQ, a frequency control- 
ler to maintain operation at the resonant frequency of the RFQ, and 
the necessary system monitors and interfaces required for the am- 
plifiers, onboard system controller, and telemetry. The rf controller 
had to meet the electrical and environmental requirements while 
staying within its weight limit. This paper describes the final design 
of the rf controller and results from operation of the controller in 
its final flight configuration. 4 refs., 6 figs., 1 tab. 
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25085 (SAND—89-0650C) RADLAC-II upgrade experi- 
ments. Shope, S.L.; Frost, C.A.; Hasti, D.E.; Leifeste, G.T.; 
Mazarakis, M.G.; Poukey, J.W.; Smith, D.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1989. Contract 
AC04-76DP00789. 9p. (CONF-890335—57). WNTiS, FC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009104/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The linear induction accelerator, RADLAC II, is being up- 
graded to produce a 20-MeV, 40-kA, annular electron beam. Prior 
to the upgrade, RADLAC II produced a 15-MeV, 15-kA electron 
beam. Modifications to the pulsed power, injector, and magnetic 
transport have resulted in a faster rising flat-topped voltage pulse. 
A high quality, 40-kA, 2.0-cm diameter beam with a low perpendic- 
ular thermal velocity, B{perpendicular}c, has been produced from 
the injector, B{perpendicular}<0.2. The high quality beam has 
been accelerated through two accelerating gaps. The final four ac- 
celerating stages are being added to RADLAC II and transport ex- 
periments through the full accelerator are beginning. Simulations 
show the beam quality will be maintained through the entire accel- 
erator. 9 refs., 6 figs., 1 tab. 


25086 (UCRL—99671) The AMOS (Azimuthal Mode 
Simulator) code. DeFord, J.F.; Craig, G.D.; McLeod, R. 
(Lawrence Livermore National Lab., CA (USA)). 10 Mar 
1989. Contract W-7405-ENG-48. 13p. (CONF-890335—58). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010244/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

AMOS is a newly developed computer code that is finding 
application in the design of accelerator cavities. The program simu- 
lates the temporal evolution of electromagnetic fields in rotationally 
symmetric structures. An explicit Fourier series expansion is as- 
sumed in the azimuthal coordinate, which allows different multi- 
pole modes to be simulated independently. Nonuniform electrical 
properties (€, », o) are permitted, and both impedance and radi- 
ation boundary conditions are available. A geometric editor 
(DRAGON) allows for simple and rapid development/modification 
of models, and a direct CAD system-DRAGON data link is being 
used to facilitate the study of existing and developmental linac ac- 
celerator cells. A wakefield postprocessor (ANDY) allows the cal- 
culation of wake potentials, cavity impedances, etc., from AMOS 
simulation data. Code verification has consisted of comparisons 
with exact and approximate analytic results for simple geometries. 6 
refs., 3 figs. 


25087 Outgassing and desorption of the stainless-steel 
beam tubes after different degassing treatments. Hseuh, H.C.; 
Cui, X. (Brookhaven National Laboratory, Upton, New 
York 11973). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 2418-2422(May 
1989). 

Chemical cleaning, vacuum firing, glow discharge cleaning, 
and in situ bakeout have become standard practice for lowering the 
outgassing rate and removing surface contaminants in the ultrahigh 
vacuum systems of particle accelerators and storage rings. This 
paper presents the work done with the thermal outgassing of sever- 
al long stainless-steel (304LN and 316L) beam chambers with areas 
of more than 1 x 10* cm?. They were measured between 20 and 
500 °C after vacuum firing, glow discharge cleaning, or reactive 
gas (nitric oxide) cleaning. Outgassing rates of low 10/sup -13/ and 
low 10/sup -14/ Torr 1/s cm? were achieved for Hz and CO, re- 
spectively, with vacuum firing alone. The outgassing of He in this 
temperature range is consistent with that due to bulk diffusion with 
an enthalpy of 9 +- 1 kcal/mole. The photon stimulated desorption 
of the chamber surface after the above treatments were also studied 
by exposure to an intense photon beam at the National Synchrotron 
Light Source. The effectiveness and merits of reactive gas cleaning 
in removing the surface contaminants in large vacuum systems are 
compared to those of vacuum firing and glow discharge cleaning. 
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25088 Radiation effects on optical data transmission sys- 
tems. Leskovar, B. (Lawrence Berkeley Lab., Univ. of Cali- 
fornia, Berkeley, CA (US)). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; 36: 
No. 1, 543-551(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The state of the art of optical transmitters, low loss fiber wa- 
veguides and receivers in both steady state and pulsed radiation en- 
vironments is reviewed and summarized. Emphasis is placed on the 
effects of irradiation on the performance of light emitting and laser 
diodes, optical fiber waveguides and photodiodes. The influence of 
radiation-induced attenuation of optical fibers due to total dose, 
dose rate, time after irradiation, temperature, radiation history, pho- 
tobleaching, OH and impurity content, dopant type and concentra- 
tion is described. The performance of candidate components of the 
transmission system intended for deployment in the Superconduct- 
ing Super Collider Detector and primary beam tunnel nuclear envi- 
ronment is discussed. 


25089 A CDU-based data acquisition system for the 
energy spectrometer at the Stanford linear collider. Briggs, 
D.D.; Tinsman, J.E.; Rouse, F.; VonZanthier, C. (Stanford 
Linear Accelerator Center, Stanford Univ., Stanford, CA 
(US); Lawrence Berkeey Lab., Berkeley, CA (US); Univ. of 
California at Santa Cruz, CA (US)). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; 36: No. 1, 709-712(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors describe a system using the Calorimetry Data 
Unit (CDU) a 32-channel multisample analog integrated circuit to 
read out the charge ejected by secondary emission of a synchrotron 
beam from wires lying in its path. The wires comprise the Wire- 
Imaging Synchrotron Radiation Detector (WISRD) in the SLC Ex- 
traction-Line Spectrometer. The primary module in the system is a 
board containing 24 channels of charge sensitive amplification, 
shaping, sampling, multiplexing and digitization. This board also 
provides a fast analog measure of the charge distribution across the 
wires. The authors discuss the design and performance of this 
system. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 25074, 25089, 25114, 25161, 25203, 25841 


25090 (AD-A—203224/1/XAB) Beam envelope, injection, 
and acceleration in a compact, high-current, strong-focused 
recirculating accelerator scheme. Technical report. Prakash, 
A. (Army Armament Research and Development Com- 
mand, Aberdeen Proving Ground, MD (USA). Ballistics 
Research Lab.). Dec 1988. 39p. (BRL-TR—2956). NTIS, 
PC A03/MF AOl1. 

In order to meet the criterion of compactness in developing 
high-current, high-energy electron accelerators, it is advantageous 
to recirculate the electron beam through an accelerating module. 
Various such recirculating-accelerator concepts that use strong-fo- 
cusing magnetic fields may be conveniently referred to as SFRA 
(Strong Focused Recirculating Accelerators). The strong-focusing 
field can be produced by external current-carrying stellarator or 
torsatron windings. SLIA, Stellatron, RIA and rebatron are exam- 
ples of SFRA. High current electron beam transport in externally 
applied stellarator and longitudinal magnetic fields is analyzed. It is 
shown that a constant of motion exists for a matched beam of rotat- 
ing elliptical cross section, with self-fields included. A differential 
equation for the beam envelope is derived and is shown to reduce 
to the familiar beam envelope equation for a beam of circular cross 
section when the stellarator field is turned off. A summary descrip- 
tion of beam dynamics of acceleration in one SFRA, the rebatron, 
is given. Although a rebatron with major radius 100 cm and minor 
radius 10 cm can accelerate electrons to gamma about 65 with a 
fixed vertical (bending) magnetic field, the insensitivity to energy 
mismatch poses a problem for beam-trapping and injection. It is 
shown that a beam trapping scheme, in which a rapidly varying 
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vertical magnetic field is applied before activating the rebatron ac- 
celeration gap, would work for a 10-kA beam of 1-cm radius inject- 
ed near the wall of a rebatron of minor radius 16 cm. 


25091 (ANL-HEP-CP—89-13) Instability of compensated 
beam-beam collisions. Rosenzweig, J.B.; Autin, B.; Chen, 
Pisin. (Argonne National Lab., IL (USA)). 13 Feb 1989. 
Contract W-31109-ENG-38;A.C03-76SF00098;A C03- 
76SF00515. 16p. (CONF-890197—3). NTIS, PC A03/MF 
A01 - OSTI; 1; GPO Dep. Order Number DE89009818/ 
JAW. 

From Advanced accelerator concepts workshop; Lake Ar- 
rowhead, CA, USA (9 Jan 1989). 

The beam-beam disruption phenomena in linear colliders are 
increasingly seen as a source of serious problems for these ma- 
chines. A plasma compensation scheme, in which the motion of the 
plasma electrons in the presence of the colliding beams provides 
neutralizing charge and current densities, has been proposed and 
studied. But natural alternative to this scheme is to consider the 
overlapping of nearly identical high energy e* and e/sup {minus}/ 
bunches, and the collision of two such pairs - in other words, colli- 
sion of two opposing relativistic positronium plasmas. It should be 
noticed that while the luminosity for all collisions is increased by a 
factor of four in this scheme, the event rate for e* e/sup {minus}/ 
collisions is only increased by a factor of two. The other factor of 
two corresponds to the addition of e*e* and e/sup {minus}/e/sup 
{minus}/ collisions to the interaction point. This beam compensa- 
tion scheme, which has been examined through computer simula- 
tion by Balakin and Solyak in the Soviet Union, promises full neu- 
tralization of beam charges and currents. These numerical investiga- 
tions have shown that plasma instabilities exist in this nominally 
neutral system. Although the implementation of this idea seems 
technically daunting, the potential benefits (beamstrahlung and dis- 
ruption suppression, relaxation of final focus system constraints) are 
such that we should consider the physics of these collisions further. 
In the remainder of this paper, we theoretically analyze the issues 
of stability and bunch parameter tolerances in this scheme. 11 refs. 


25092 (ANL-HEP-CP—89-24) Calculation of longitudinal 
and transverse wake-field effects in dielectric structures. Gai, 
W. (Argonne National Lab., IL (USA)). 1989. Contract W- 
31109-ENG-38. 10p. (CONF-890197—6). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009814/JAW. 

From Advanced accelerator concepts workshop; Lake Ar- 
rowhead, CA, USA (9 Jan 1989). 

The electro-magnetic radiation of a charged particle passing 
through a dielectric structure has many applications to accelerator 
physics. Recently a new acceleration scheme, called the dielectric 
wake field accelerator, has been proposed. It also can be used as a 
pick up system for a storage ring because of its slow wave charac- 
teristics. In order to study these effects in detail, in this paper we 
will calculate the wake field effects produced in a dielectric struc- 
ture by a charged particle. 8 refs., 2 figs. 


25093 (BNL—41821) Intrinsic and resonance space 
charge limits. Parzen, G. (Brookhaven National Lab., 
Upton, NY (USA)). 1989. Contract AC02-76CH00016. 4p. 
(CONF-890335—70). NTIS, PC A02 - OSTI. Order 
Number DE89010577/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The space charge limit in circular proton accelerators has 
been studied using a simulation program described below. Results 
from the simulation study indicate a different model for the space 
charge limit than the often presented models which emphasize re- 
sonances due to magnetic field errors. This simulation study sug- 
gests that the intrinsic space charge limit plays an important role. 
The intrinsic space charge limit is the space charge limit, in the ab- 
sence of magnetic field errors, and is due to the forces generated by 
the beam itself. In studies of three operating accelerators, which in- 
clude the AGS, the PS Booster and the Fermilab booster, it was 
found that the computed intrinsic space charge limit was fairly 
close to the experimentally observed space charge limit. This result 
plus studies of the effects of resonances due to magnetic field errors 
Suggest that the intrinsic space charge limit provides an upper 
bound for the space charge limit which is not far from what is ac- 
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tually achieved by operating accelerators. The resonances present 
due to magnetic field errors, if strong enough, can prevent the ac- 
celerator from achieving the intrinsic space charge limit. However, 
the effects of these resonances were found to be appreciable only 
when the beam intensity gets close to the intrinsic space charge 
limit. Well below the intrinsic space charge limit, there is little 
beam growth due to magnetic field error driven resonances, and 


the space charge forces tend to stabilize these resonances. 4 refs., 5 
figs. 


25094 (BNL—41842) Effect of the induced voltage on the 
bunch motion at the transition energy. Lee, S.Y.; Wei, J. 
(Brookhaven National Lab., Upton, NY (USA)). 1989. Con- 
tract AC02-76CH00016. 3p. (CONF-890335—60). NTIS, PC 
A02 - OSTI. Order Number DE89010580/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

Analysis of the induced 160 MHz rf voltage on the bunch 
distribution indicates that the tolerable remnant 160 MHz rf voltage 
is V2<25KV at the transition energy region. The phase space 
growth is found proportional to V2/V:, where V; is the accelerat- 
ing voltage. These remnant field are not important outside the tran- 
sition energy region due to synchrotron mixing. Since the bunch 
length in the accelerating rf system is approximately 27 radians in 
the high frequency rf phase, the error in the high frequency rf 
stable phase plays little role to the phase space area growth. 5 refs., 
3 figs. 


25095 (BNL—41843) Mini-8 insertion and luminosity for 
the RHIC lattice. Lee, S.Y.; Dell, G.F.; Hahn, H.; Parzen, 
G.; Ruggiero, A.G. (Brookhaven National Lab., Upton, NY 
(USA)). 1989. Contract W-7405-ENG-48. 3p. (CONF- 
890335—59). NTIS, PC A02 - OSTI. Order Number 
DE89010236/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

Requirement and implication of the mini-B insertion, where 
a pair of common quadrupoles are inserted between the interaction 
point and the frist beam crossing dipole, in RHIC lattice is studied. 
For the heavy ion operation, we find that 8 = 1m can be achieved 
with a +-5m free space for experimental setup and {cflx {beta}} = 
500m. The beam size limitation is located at the second beam cross- 
ing dipole BC2, where 8cm coil i.d. is considered. When the ma- 
chine is operating at the proton-heavy ion collision mode, these 
common quadrupoles should be removed physically in order to let 
both beams crossing the center line at 3.4 mrad. These mini-f inser- 
tion can increase the luminosity by a factor of 2 {approximately} 3. 
For the proton-proton collision mode, we find that 8 = 0.5m is 
also operable without the mini-8 quadrupoles due to smaller emit- 
tance for the proton beam. The corresponding {cflx {beta}} is 
2400m. When the mini-8 quads are used, B = 0.25m can be 
achieved. The ultimate luminosity for the proton-proton collision is 
of the order of 10°°/cm? sec, which may be useful in the quest of 
the B physics studies. 3 refs., 3 figs., 3 tabs. 


25096 (BNL—41845) Emittance growth, tune shift, and 
the bunched-beam, bunched-beam interaction. Rhoades- 
Brown, M.J.; Tepikian, S. (Brookhaven National Lab., 
Upton, NY (USA)). 1989. Contract AC02-76CHO00016. 3p. 
(CONF-890335—64). NTIS, PC A02 - OSTI. Order 
Number DE89010499/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

While it is understood that the main limitation of beam life- 
time in the Relativistic Heavy Ion Collider (RHIC) at Brookhaven 
is the emittance growth due to intra-beam scattering, it is important 
to evaluate and understand both the emittance growth and nature 
of the tune shift due to multiple beam-beam crossings of the 
bunched-beams of heavy ions. We note within RHIC, fully stripped 
197Au ions (charge 79e*) will survive up to ten hours in the col- 
lider, with six beam crossings per revolution. With this motivation, 
we have developed a fully relativistic theory of both the averaged 
emittance growth and the averaged tune shift for the bunched- 
beam, bunched-beam interaction that is based on a convolution inte- 
gral over the densities of the two interpenetrating bunches. In order 
to calculate this integral, we choose to work in a frame where one 
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bunch of the collider is stationary, and the other is highly relativis- 
tic. This frame has the additional advantage that the microscopic 
heavy ion interaction becomes perpendicular in nature. In this 
frame the convolution integral acquires many simplifying and phys- 
ically interesting features. 8 refs. 


25097 (BNL—41846) Disassociation of electrons from 
partially stripped ion beams due to strong magnetic fields. Te- 
pikian, S.; Lee, S.-Y. (Brookhaven National Lab., Upton, NY 
(USA)). 1989. Contract AC02-76CH00016. 3p. (CONF- 
890335—68). OSTI. Order Number DE89010575/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

We study the probability of dissociating an electron from 
partially stripped ions in the AGS. Our calculation indicates that 
the probability for electron disassociation due to the strong external 
magnetic field in the AGS is very small for tightly bounded elec- 
trons. Two methods are used to estimate this effect: a one-dimen- 
sional JWKB method; an energy density approximation. Both meth- 
ods yield a consistent picture to support the idea of accelerating the 
partially stripped ions in the AGS, which requires some upgrade in 
the vacuum pressure due to other processes such as electron cap- 
ture and ionization. 5 refs., 4 figs. 


25098 (BNL—41868) AGS-booster orbit and resonance 
correction. Milutinovic, J.; Ruggiero, A.G.; Tepikian, S.; 
Weng, W.T. (Brookhaven National Lab., Upton, NY 
(USA)). 1989. Contract AC02-76CH00016. 3p. (CONF- 
890335—69). NTIS, PC A0O2 - OSTI. Order Number 
DE89010576/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

A large tune-spread due to space charge and strong random 
eddy current sextupoles exists at injection in the AGS-Booster. As 
a result, particles in the beam may cross several imperfection reson- 
ances that can be caused by random magnet errors. The correction 
scheme proposed deals with four half-integer stopband resonances, 
four third order sextupole induced resonances and both the sum 
and difference linear coupling resonances. All of these resonances 
can have a chance to be swept through by the beam during injec- 
tion bunching and the early stage of acceleration. A system of cor- 
rectors involving skew quadrupoles, trim quadrupoles and sextu- 
poles is described with the capability of correcting all the major re- 
sonances involved, simultaneously. Also a closed orbit correction 
scheme is described which requires, to be effective, a cascade of 
local 3-magnet bumps. Several magnet imperfections and survey 
misalignment errors are investigated. 7 refs., 3 figs. 


25099 (BNL—41869) General analysis of beam position 
monitors. Di Massa, G.; Ruggiero, A.G. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1989. Contract AC02- 
76CHO00016. 4p. (CONF-890335—71). NTIS, PC A02 - 
OSTI. Order Number T189010578/JAW. 


From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 


A large proportion of devices used to interact with charged- 
particle beams in accelerator or storage rings can be classified as 
pick-ups or kickers. These devices extract information about the 
particle motion or affect a change in the motion. One device used 
frequently as pick-up or kicker is made with two little plates with 
one or more terminations per plate. In this paper the structure with 
one termination per plate is examined. 3 refs., 3 figs. 


25100 (BNL—41870) Closed orbit analysis for RHIC. 
Milutinovic, J.; Ruggiero, A.G. (Brookhaven National Lab., 
Upton, NY (USA)). 1989. Contract AC02-76CHO00016. 4p. 
(CONF-890335—72). NTIS, PC A0O2 - OSTI. Order 
Number DE89010579/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

We examine the effects of four types of errors in the RHIC 
dipoles and quadrupoles on the on-momentum closed orbit in the 
machine. We use PATRIS both to handle statistically the effects of 
kick-modeled errors and to check the performance of the Fermilab 
correcting scheme in a framework of a more realistic modeling. On 
the basis of the accepted rms values of the lattice errors, we con- 
clude that in about 40% of all studied cases the lattice must be to 
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some extent pre-corrected in the framework of the so-called "first 
turn around strategy,” in order to get a closed orbit within the ap- 
erture limitations at all and, furthermore, for approximately 2/3 of 
the remaining cases we find that a single pass algorithm of the Fer- 
milab scheme is not sufficient to bring closed orbit distortions down 
to acceptable levels. We have modified the scheme and have al- 
lowed repeated applications of the otherwise unchanged three 
bump method and in doing so we have been able to correct the 
orbit in a satisfactory manner. 4 refs., 2 figs., 3 tabs. 


25101 (DOE/ER/40150—66) Optical design of the 
CEBAF beam transport system. Douglas, D.R.; York, R.C.; 
Kewisch, J. (Southeastern Universities Research Associa- 
tion, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility). 1989. Contract ACO0S5- 
84ER40150. 6p. (CEBAF-PR—89-008). NTIS, PC A02 - 
OSTI. Order Number DE89010338/JAW. 

The CEBAF beam transport system consists of six subsys- 
tems: injector optics, linac lattices, spreaders, extraction regions, re- 
circulation arc beam lines, and recombiners. In this report we de- 
scribe recent modifications to the beam transport system design. 
These include: detailing of injector optics and inclusion of an isoch- 
ronous injection chicane in order to avoid bunch lengthening 
during injection, use of a staircase’ spreader/recombiner design in 
order to reduce error sensitivity, use of 1 GHz rf separators for 
separation and extraction of multiple beams to reduce emittance di- 
lution, and modification of the beam transport system to accommo- 
date a fifth recirculation of the beam. 7 refs., 5 figs. 


25102 (JINR—9-88-288) On study of consequences of ap- 
pearance of coherent oscillations during high current electron 
beam passage in a linear induction accelerator. Merkulov, 
L.A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1988. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0Ol - OSTI; INIS. Order 
Number DE88706296/JAW. 

Submitted to the journal Zh. Tekh. Fiz. . 

The consequences of appearance of coherent oscillations and 
conditions for minimum losses of a high current electron beam in a 
linear induction accelerator (LIA) are investigated. It is shown that 
displacement value of centre of gravity of the beam from chamber 
axis is completely determined by a situation o f a beam profile in 
every moment of time, and the internal motio n of particles of the 
beam is the source of its main losses. The expediency of employ- 
ment of increased quantities of focusing ma gnetic field is consid- 
ered taking as an example two ways of beam transport in LIA-30 
accelerator. The role of influence of this field deformation in clear- 
ances between sections and its spasmod ic changes in last sections 
on the general state of the beam is estimated. 9 refs.; 2 figs. 


25103 (JINR-E—9-88-310) Experimental study of simul- 
taneous acceleration of protons and H/sup -/-ions in the cy- 
clotron. Bejsovec, V.; Cihak, M.; Dmitrievskij, V.P. and 
others. (Ceskoslovenska Akademie Ved, Rez (Czechoslova- 
kia). Ustav Jaderne Fyziky). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1988. 
6p. NTIS (US Sales Only), PC A02/MF AOI - OSTI; INIS. 
Order Number DE88706314/JAW. 

Submitted to the 1. European conference on accelerators, 
Italy, 7 - 11 Jun, 1988. 

The results of experimental study of simultaneous accelera- 
tion of two beams at U-120M isochronous cyclotron of INP (Rez, 
CSSR) are presented. Both beams of p and H/sup -/ are injected 
from a combined ion source having two separate arc chambers 
placed into the central part of the accelerating chamber. The H/sup 
-/-ion beam was accelerated up to a stripping foil mounted on a 
final radius, and was extracted to luminescent screen placed on the 
wall of accelerating chamber. The p beam was accelerated simulta- 
neously with H/sup -/ ions, went through the stripping foil and 
then registered on a special probe. The phase motion and some 
other parameters of the beams accelerated up to 22-24 MeV have 
been measured. 4 refs.; 5 figs. 
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25104 (JINR-R—9-88-243) Interaction of proton beam 
with a target at simultaneous acceleration of protons and H/ 
sup -/-ions in a cyclotron. Dmitrievskij, V.P.; Kol’ga, V.V.; 
Le Kien Tkhan’; Lomakina, O.V.; Trejbal, Z. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems; Ceskoslovenska Akademie Ved, Rez (Czechoslo- 
vakia). Ustav Jaderne Fyziky). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1988. 
12p. (In Russian). NTIS (US Sales Only), PC A03/MF A0O1 
- OSTI; INIS. Order Number DE88706321/JAW. 

The results of analytical and numerical calculations of multi- 
ple passage of the proton through a charge-exchange target at the 
simultaneous acceleration of both beams are given. The charge-ex- 
change target is intended for the H/sup -/-ion beam exctraction. 
After it passed through the charge-exchange target the proton 
beam is extracted by the electrostatic deflector. The numerical cal- 
culations have been performed for the U-120M isoch rnous cyclo- 
tron installed at the Institute of Nuclear Physics (R ez, CSSR). It 
has been shown that the repeated passage of the pr oton beam 
(with the energy of about 30-40 MeV) through the targe t leads to 
an insignificant increase in the vertical emittance o f the beam. 6 
refs.; 10 figs.; 1 tab. 


25105 (JINR-R—9-88-249) Experimental study of the si- 
multaneous acceleration of P and H/sup -/-ions at the isoch- 
ronous cyclotron U-120M. Bejsovec, V.; Krzhivanek, M.,; 
Trejbal, Z.; Tucek, J.; Cigak, M.; Vasilenko, A.T.; Glazov, 
A.A.; Dmitrievskij, V.P.; Kol’ga, V.V.; Le Kien Tkhan’. 
(Ceskoslovenska Akademie Ved, Rez (Czechoslovakia). 
Ustav Jaderne Fyziky). (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1988. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI - OSTI; 
INIS. Order Number DE88706322/JAW. 

The results of the experimental study of two beams at the 
isochronous cyclotron U-120M INF (Rez, CSSR) are presented. 
Both beams p and H/sup -/ are injected from the ion source with 
two separated arc chambers placed in the central part of the accel- 
erating chamber. The H/sup -/-beam was accelerated to the maxi- 
mum energy and after stripping hit at the luminous screen placed 
on the wall of the accelerating chamber. The p-beam which was 
accelerated simultaneously with H/sup -/ went trough the stripping 
foil and was collected on the probe. The phase motion and some 
other parameters of the beams accelerated at the energy 22-24 MeV 
were measured in the experiments. 4 refs.; 6 figs. 


25106 (JINR-R—9-88-332) Numerical simulation of lon- 
gitudinal instability in relativistic electron rings. Beloshitskij, 
P.F.; Perel’shtejn, Eh.A.; Shchinov, B.G. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1988. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1 - OSTI; INIS. 
Order Number DE88706324/JAW. 

Submitted to the Organizing committe of the conference on 
numerical methods and applications, Sofia, 1988. 

The collective longitudinal instability in internse relativistic 
electron rings is studied by numerical simulation. It is shown that 
on the nonlinear stage of instability its stabilization occurs with a 
simultaneous decreasing in amplitudes of harmonics of electric 
fields. The evolution of distribution function during the develop- 
ment of instability is investigated. The exponential increase in 
energy spread in the beam is changed by the linear one which is 
due to the losses of a small fraction of beam particles. 6 refs.; 3 figs. 


25107 (UCRL—53889) Beam research technical ab- 
stracts, 1987. Henry, A.L. (ed.). (Lawrence Livermore Na- 
tional Lab., CA (USA)). Nov 1988. Contract W-7405-ENG- 
48. 44p. NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. 
Order Number DE89009013/JAW. 

This document is a summary of the published, unclassified 
scientific work of the Beam Research Program at Lawrence Liver- 
more National Laboratory during the calendar year 1987. It in- 
cludes the complete abstract of each report as well as three indexes: 
author, key word, and report number. Most abstracts represent 
work that was completed and published in report form. 
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25108 (UCRL—99419) Recent laser guided transport cal- 
culations. Boyd, J.K. (Lawrence Livermore National Lab., 
CA (USA)). 13 Mar 1989. Contract W-7405-ENG-48. 3p. 
(CONF-890335—55). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009967/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

Laser guided transport has been simulated in axisymmetry 
for intense electron beams at energies ranging from 3 to 45 MeV 
for currents of 2 to 5 kA. The simulation includes time variation of 
guiding channel formation and the time evolution of channel ion os- 
cillations. Experimental behavior is also predicted with less elabo- 
rate beam slice calculations and the beam envelope model. Exam- 
ples are presented of various channel focusing strengths and ratio of 
beam to channel radius. 3 refs., 7 figs. 


25109 (UCRL—99590) Time-dependent degradation of an 
ion-focused ATA beam. Fawley, W.M.; Boyd, J.K.; Capor- 
aso, G.J.; Chambers, F.W.; Chong, Y.P.; Hildum, J.S.; Lee, 
P.; Orzechowski, T.J.; Rogers, D.R.; Struve, K.W. (Law- 
rence Livermore National Lab., CA (USA)). 13 Mar 1989. 
Contract W-7405-ENG-48. 6p. (CONF-890335—56). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009968/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

We have made detailed measurements of the time-dependent 
beam quality of an ATA pulse transported on a KrF laser-pho- 
toionized benzene channel. We have found that the tail portion 
({tau} = 20--30 ns) of the pulse becomes severely degraded both at 
high currents (I > 3 kA) and at long transport distances. Non-axi- 
symmetric channel ion motion is suspected as the predominant 
source of the problem. We discuss various experiments which 
varied laser properties (timing, fluence, profiles), background ion 
pressure, and electron beam current in order to study the physics 
behind this degradation. 4 refs., 2 figs. 


25110 Transverse resistive wall effects on the dynamics 
of a bunched electron beam. Rangarajan, G.; Chan, K.C.D. 
(Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). Physical Review 
[Section] A: General Physics; 39: No. 9, 4749-4757(1 May 
1989). 


In the wigglers of future free-electron lasers, the electron 
beam will be required to travel over a length of 10 m or more in 
pipes with small diameters. Transverse resistive wall effects could 
lead to beam breakup during this transport. To investigate this pos- 
sibility, the equation of motion for a bunched beam is solved analyt- 
ically. Results show that a steady-state solution is reached for times 
larger than the diffusion time. This solution can either oscillate or 
grow exponentially with the length of the pipe, depending on the 
relative magnitudes of the resistive wall effect and the focusing 
force in the wiggler. The magnitude of the resistive wall effect de- 
pends on the pipe radius b (it increases as 1/b”) but is independent 
of the thickness and conductivity of the pipe. The thickness and 
conductivity affect only the time required to reach the steady-state 
solution. The possibility of a significant transient is also discussed. 


25111 A status report on the SLD data acquisition 
system. Breidenbach, M. (Stanford Linear Accelerator 
Center, Stanford Univ., Stanford, CA (US)). IEEE (Institute 
of Electricai and Electronics Engineers) Transactions on Nu- 
clear Science; 36: No. 1, 23-28(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The basic design of the SLD data acquisition system and its 
present status are reviewed. Aspects of the design that take particu- 
lar advantage of the relatively low e+e/sup -/ cross section and 
the low beam crossing rate of a linear collider are explained. 
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REFER ALSO TO CITATION(S) 24771, 25099, 25111, 25170, 25758 


25112 (ANL-HEP-CP—89-28) Data acquisition, control, 
and analysis for the Argonne Advanced Accelerator Test Fa- 
cility (AATF). Schoessow, P. (Argonne National Lab., IL 
(USA)). 1989. Contract W-31109-ENG-38. 3p. (CONF- 
890335—52). NTIS, PC A02 - OSTI. Order Number 
DE89009799/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The AATF has been used to study wakefield acceleration 
and focusing in plasmas and rf structures. A PC-based system is de- 
scribed which incorporates the functions of beamline control and 
acquisition, storage, and preliminary analysis of video images from 
luminescent screen beam diagnostics. General features of the offline 
analysis of wakefield data are also discussed. 4 refs., 3 figs. 


25113 (BNL—41844) The heavy ion injection scheme for 
RHIC [Relativistic Heavy Ion Collider]. Rhoades-Brown, 
M.J. (Brookhaven National Lab., Upton, NY (USA)). 1989. 
Contract AC02-76CH00016. 3p. (CONF-890335—65). 
NTIS, PC A02 - OSTI. Order Number DE89010498/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The Relativistic Heavy Ion Collider (RHIC) at Brookhaven 
has a multi-component injection system. The Collider requires very 
heavy ions such as 79'*7Au to be injected fully stripped of atomic 
electrons, at a kinetic energy of approximately 10 GeV/nucleon. 
However, the heavy ions are produced initially at a negative ion 
source and accelerated first in a 15 MV Tandem. These partially 
stripped ions have a kinetic energy of approximately 1 MeV/nu- 
cleon on leaving the Tandem. In order to achieve the injection re- 
quirements for RHIC, the partially stripped ions are accelerated in 
the Booster (currently under construction) and pass through a strip- 
ping foil on their way to the Alternating Gradient Synchrotron 
(AGS), where they are further accelerated before injection into 
RHIC. Recent theoretical calculations have shown quite convinc- 
ingly that very heavy ions with 2 electrons in the filled K-shell may 
be accelerated with negligible loss in the AGS. 13 refs., 3 figs., 3 
tabs. 


25114 (BNL—41854) Studies om magnet shuffling for 
RHIC [Relativistic Heavy Ion Collider]. Dell, G.F. (Brook- 
haven National Lab., Upton, NY (USA)). 1989. Contract 
AC02-76CH00016. 4p. (CONF-890335—63). NTIS, PC A02 
- OSTI. Order Number DE89010500/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

Shuffling of arc dipoles is performed on realistic RHIC lat- 
tices; AB/B, AXp/V, Bx, and Yp/V By from random al and b1 mul- 
tipoles are reduced to acceptable levels. Even before shuffling, the 
contribution from the arc dipoles is less than the contribution from 
the insertion magnets. In the insertions, the contribution from the 
random bl’s is removed by the independent powering of all inser- 
tion quadrupoles; the contribution of random al’s to coupling will 
be corrected with skew quadrupole correction elements. 6 refs., 6 
tabs. 


25115 (BNL—41867) Comparison of accelerator codes 
for a RHIC [Relativistic Heavy Ion Collider] lattice. Milu- 
tinovic, J.; Ruggiero, A.G. (Brookhaven National Lab., 
Upton, NY (USA)). 1989. Contract AC02-76CH00016. 3p. 
(CONF-890335—61). NTIS, PC A0O2 - OSTI. Order 
Number DE89010502/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

We present the results of comparison of performances of 
several tracking or/and analysis codes. The basic purpose of this 
program was to assess reliability and accuracy of these codes, i.e., 
to determine the so-called "error bars” for the predicted values of 
tunes and other lattice functions as a minimum and, if possible, to 
discover potential difficulties with underlying physical models in 
these codes, inadequate algorithms, residual bugs and the like. Not 
only have we been able to determine the error bars, which for in- 





ERA-14/12 / 3568 


stance for the tunes at dp/p = +1% are Av/sub &/ = 0.0027, Av/ 
sub y/ = 0.0010, but also our program has brought about improve- 
ments of several codes. 8 refs., 3 figs., 2 tabs. 


25116 (BNL—41902) Collarless, close-in, shaped iron ap- 
erture designs for the SSC [Superconducting Super Collider] 
dipole. Gupta, R.C.; Morgan, G.H. (Brookhaven National 
Lab., Upton, NY (USA)). 1989. Contract AC02-76CH00016. 
4p. (CONF-890335—62). NTIS, PC A02 - OSTI. Order 
Number DE89010501/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The nominal-design SSC (Superconducting Super Collider) 
dipole encloses the coil in an iron yoke having a circular aperture. 
The radial gap between the coil and the iron is about 15 mm to 
provide space for a strong annular collar around the coil, and also 
to reduce the effects of iron saturation on central field harmonics. 
The 15 mm gap also reduces the desirable dipole field contributed 
by the iron. The present paper gives a coil and aperture configura- 
tion in which the gap is reduced to 5 mm at the midplane, in which 
the aperture is shaped to reduce the unwanted effects of iron satu- 
ration. The transfer function is increased about 5% at 6.6 Tesla and 
the unwanted harmonics are within SSC tolerances at all field 
levels. These designs would require that the yoke and containment 
vessel absorb the stresses due to assembly and magnetic forces. A 
short magnet is being built with a close-in shaped iron aperture and 
existing coil geometry to assess the benefits of this concept. 7 refs., 
3 figs., 6 tabs. 


25117 (BNL—42570) Application of switched-power tech- 
niques to quadrupoles. Aronson, S.H.; Fernow, R.C. (Brook- 
haven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 7p. (CONF-8810135—2). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010573/JAW. 

From Switched-power workshop; Shelter Island, NY, USA 
(16 Oct 1988). 

Electric fields on the order of 1 GV/m may be achievable 
with very short (few ps) pulses. A field of 0.3 GV/m is equivalent 
in deflecting strength to a magnetic field of 1 Tesla. We consider 
here the possibility of replacing magnets (specifically final focus 
quadrupoles) with laser-switched devices. 7 refs., 3 figs. 


25118 (CONF-881151—56) Atomic physics measurements 
using an ECR ion source located on a 350-kV high-voltage 
platform. Dunford, R.W.; Berry, H.G.; Liu, C.J.; Hass, M.; 
Pardo, R.C.; Raphaelian, M.L.A.; Zabransky, B.J. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 17p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89009872/JAW. 

From International conference on the application of accel- 
erators in research and industry; Denton, TX, USA (7 Nov 1988). 

We report on a new atomic physics facility at the Argonne 
PII ECR ion source which was built for the Uranium Upgrade of 
the ATLAS heavy-ion accelerator. An important feature of our 
ECR ion source is that it is on a high-voltage platform which pro- 
vides beam energies of up to 350q keV, where q is the charge of 
the ion. We discuss the experimental program in progress at this ion 
source which includes measurements of state-selective electron cap- 
ture cross sections, photon and electron spectroscopy, studies of 
quasi-molecular collisions, and polarization studies using an optical- 
ly pumped Na target. 9 refs., 6 figs. 


25119 (CONF-881151—59) The gas-filled magnet: An 
isobar separator for accelerator mass spectrometry. Kubik, 
P.W.; Elmore, D.; Hemmick, T.K.; Kutschera, W. (Ar- 
gonne National Lab., IL (USA)). 1988. Contract W-31109- 
ENG-38. 12p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009881/JAW. 

From International conference on the application of accel- 
erators in research and industry; Denton, TX, USA (7 Nov 1988). 

The most difficult problem for accelerator mass spectrome- 
try is the rejection of stable atomic isobars. The intensity of isobaric 
interference is expected to become a problem for **Cl measure- 
ments with the use of new high-intensity ion sources. Although 
better chemical separation may be possible through improved 
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sample preparation, the device expected to help most with this 
problem is the gas-filled magnet. We tested a gas-filled Enge split- 
pole spectrograph combined with a multi-plate gas ionization detec- 
tor for the separation of **S from **Cl and obtained an isobar sepa- 
ration of about two orders of magnitude better than that possible 
with the detector alone. 10 refs., 3 figs., 1 tab. 


25120 (CONF-881151—60) Status of the positive ion in- 
jector for ATLAS. Den Hartog, P.K.; Benaroya, R.; Bogaty, 
J.M.; Bollinger, L.M.; Clifft, B.E.; Craig, S.L.; Henderson, 
D.; Markovich, P.; Munson, F.; Nixon, J.M. (Argonne Na- 
tional Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 
12p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89009870/JAW. 

From International conference on the application of accel- 
erators in research and industry; Denton, TX, USA (7 Nov 1988). 

The positive ion injector project will replace a High Voltage 
Engineering Corp. model FN 9 MV tandem electrostatic accelera- 
tor as the injector into the ATLAS superconducting heavy ion 
linear accelerator. It consists of an electron cyclotron resonance 
(ECR) ion source on a 350-kV platform injecting into a linac of in- 
dividually phased superconducting resonators which have been op- 
timized for ions with velocities as low as 8 = 0.009. The resulting 
combination will extend the useful mass range of ATLAS to pro- 
jectiles as heavy as uranium, while increasing the beam currents 
available by a factor of 100. (2 refs., 2 figs., 1 tab.) 


25121 (CONF-890335—44) A digital control system for 
accelerator operator---Host computer interface. Tilbrook, I. 
(Argonne National Lab., IL (USA)). 1989. Contract W- 
31109-ENG-38. 9p. NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009774/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

A design for a digital control system for use by an accelera- 
tor operator is presented. The system is designed to interface the 
operator to the host control computer. This is done using panel 
mount rotary optical shaft encoders. Peripheral hardware processes 
the shaft encoder signals and allows the operator control over 
signal parameters such as rate-of-change, etc. A design for a remote 
terminal for data input and control commands, which is in commu- 
nication with the host via RS-232, is also presented. The overall 
design maximizes ease-of-use by the operator while flexibility and 
expandability are increased over the levels afforded by current sys- 
tems in use at the Argonne Tandem-Linear Accelerator System 
(ATLAS). Alternative applications and future improvements are 
also discussed. 8 refs., 3 figs. 


25122 (CONF-890335—45) The ECR heavy-ion source 
for ATLAS. Pardo, R.C.; Billquist, P.J. (Argonne National 
Lab., IL (USA)). 1989. Contract W-31109-ENG-38. 4p. 
NTIS, PC A02/MF A0Ol1 - OSTI; 1; GPO Dep. Order 
Number DE89009780/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The ATLAS PII-ECR ion source is the first ECR ion 
source to be designed for operation in a high voltage platform. The 
source system is required to provide beams of heavy ions with a 
velocity of 0.01c for subsequent acceleration by the superconduct- 
ing ATLAS Positive Ion Injector Linac. At present, the ability of 
the system to provide high charge state ions with velocities up to 
.0lc is probably unique and as such has generated significant inter- 
est in the atomic physics community. A beamline for atomic phys- 
ics has been installed and is now in use. The source began operation 
in October, 1987. The source capabilities and operating experiences 
to date will be discussed. 6 refs., 3 figs., 3 tabs. 


25123 (CONF-890335—46) The liquid helium system of 
ATLAS. Nixon, J.M.; Bollinger, L.M. (Argonne National 
Lab., IL (USA)). 1989. Contract W-31109-ENG-38. 4p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009784/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

Starting in 1978 with one small refrigerator and distribution 
line, the LHe system of ATLAS has gradually grown into a com- 
plex network, as required by several enlargements of the supercon- 
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ducting linac. The cryogenic system now comprises 3 refrigerators, 
11 helium compressors, {approximately}340 ft. of coaxial LHe 
transfer line, 3 1000-1 dewars, and {approximately}76 LHe valves 
that deliver steady-state flowing LHe to 16 beam-line cryostats. In 
normal operation, the 3 refrigerators are linked so as to provide 
cooling where needed. LHe heat exchangers in distribution lines 
play an important role. This paper discusses design features of the 
system, including the logic of the controls that permit the coupled 
refrigerators to operate stably in the presence of large and sudden 
changes in heat load. 8 refs., 3 figs. 


25124 (CONF-890335—47) The beam bunching and 
transport system of the Argonne positive ion injector. Den 
Hartog, P.K.; Bogaty, J.M.; Bollinger, L.M.; Clifft, B.E.; 
Pardo, R.C.; Shepard, K.W. (Argonne National Lab., IL 
(USA)). 1989. Contract W-31109-ENG-38. 8p. NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009775/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

A new positive ion injector (PII) is currently under con- 
struction at Argonne that will replace the existing 9-MV tandem 
electrostatic. accelerator as an injector into ATLAS. It consists of 
an electron-cyclotron resonance-ion source on a 350-kV platform 
injecting into a superconducting linac optimized for very slow (8 
= .007 c) ions. This combination can potentially produce even 
higher quality heavy-ion beams than are currently available from 
the tandem since the emittance growth within the linac is largely 
determined by the quality of the bunching and beam transport. The 
system we have implemented uses a two-stage bunching system, 
composed of a 4-harmonic gridded buncher located on the ECR 
high-voltage platform and a room temperature spiral-loaded bunch- 
er of novel design. A sinusoidal beam chopper is used for removal 
of tails. The beam transport is designed to provide mass resolution 
of M/AM > 250 and a doubly-isochronous beamline is used to 
minimize time spread due to path length differences. 4 refs., 2 figs. 


25125 (CONF-890335—73) Neutral Particle Beam Test 
Stand (NPBTS): Overview and capabilities. Fink, C.L.; 
Novick, A.H.; Bellinger, F.O.; Brumwell, F.R.; Roche, 
C.T.; Rosing, M.; Yule, T.J.; Hummer, C.R. (Argonne Na- 
tional Lab., IL (USA)). 1989. Contract W-31109-ENG-38. 
4p. NTIS, PC A02 - OSTI. Order Number DE89010691/ 
JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

The Neutral Particle Beam Test Stand provides a versatile 
user facility for scientific and engineering studies on large-diameter, 
low-divergence neutral and charged particle beams. It consists of a 
linac that accelerates H/sup minus/ atoms to 50 MeV at 10--12 mA 
and two experimental areas. Typical pulse widths are 30--150 ps at 
reretition rates of 0.5--30 Hz. A small rms-emittance is achieved by 
using a series of collimators to shave the 1.6 7-mm-mr emittance 
measured at the output of the linac. Typical current in the experi- 
mental areas is 500--600 1A. Experimental area A has been used to 
study the physics of beam diagnostics and foil neutralization and to 
measure (p,n) reaction cross sections. Experimental area B has a 
series of quadrupole objectives built by Los Alamos National Labo- 
ratory to reduce beam divergence. Typical beam characteristics are 
rms diameters of 10--20 cm and a full-angle divergence (rms) of 12-- 
24 pr. The facility contains a wide variety of diagnostics including 
segmented Faraday cups, beam toroids, stripline beam-position 
monitors, and wire scanners. In addition, several new diagnostic 
systems for large-diameter beams have been developed by Argonne 
and Los Alamos. 12 refs., 8 figs. 


25126 (DOE/ER/40150—60) Report on polarized elec- 
tron source and electron polarimetry workshop. Sinclair, C.K. 
(Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator 
Facility). 1989. Contract AC05-84ER40150. 19p. (CEBAF- 
PR—89-002). NTIS, PC A03/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89010344/JAW. 

This paper discusses the following topics: the GaAs source; 
semiconductor photocathodes for higher polarization; the helium. 
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chemi-ionization source; and electron polarimetry. 29 refs., 2 figs. 
(LSP) 


25127 (DOE/ER/40150—61) Inductive megahertz beam 
position monitors for CEBAF. Barry, W. (Southeastern Uni- 
versities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility). 1989. 
Contract AC05-84ER40150. 30p. (CEBAF-PR—89-003). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010343/JAW. 

CEBAF is a CW five pass recirculating linac with an energy 
gain of 800 MeV per pass. As a result, multiple beams of different 
energies are present simultaneously in the straight section beam- 
lines. In these sections, it is required that the position of each beam 
be measured separately. One method of accomplishing this involves 
modulating the beam current for a duration of less than one revolu- 
tion period. With a modulated beam, position can be measured by 
either a multi- gigahertz pickup operating at a harmonic of the 1.5 
GHz rf, or a pickup that responds to the lower modulation frequen- 
cy. In this paper, the concepts of a simple inductive loop beam po- 
sition monitor system based on the detection of a 1-10 MHz ampli- 
tude modulated beam are presented. 2 refs., 13 figs. 


25128 (DOE/ER/40150—62) A beam position monitor 
for low current dc beams. Adderley, P.; Barry, W.; Heefner, 
J.; Kloeppel, P.; Rossmanith, R.; Wise, M.; Jachim, S. 
(Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator 
Facility). 1989. Contract AC05-84ER40150. 6p. (CEBAF- 
PR—89-004). NTIS, PC A02 - OSTI. Order Number 
DE89010342/JAW. 

The 4 GeV recirculating linac, CEBAF, if presently under 
construction and will produce a CW beam with average current be- 
tween.1 and 200 pA. In order to measure beam position, the beam 
current will be amplitude modulated at a frequency of 10 MHz. 
The modulation is detected by an inductive loop type monitor with 
electronics sensitive only to the modulation frequency. The first 
test with beam from the CEBAF injector indicate that beam posi- 
tion can be measured with an accuracy of .1 mm at a modulated 
beam current of 1 pA. 1 ref., 6 figs., 1 tab. 


25129 (DOE/ER/40150—63) Modular magnet current 
regulator. Dobeck, N.; Burtner, G.; Garza, O.; LaMora, R. 
(Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator 
Facility). 1989. Contract AC05-84ER40150. 6p. (CEBAF- 
PR—89-005). NTIS, PC A02 - OSTI. Order Number 
DE89010341/JAW. 

A modular current regulation system is being developed to 
power the low current correction and focusing magnets used for 
beam transport. The system consists of numerous multi-channel as- 
semblies, each housed in a standard relay rack. Each multi-channel 
assembly consists of common power supplies, CAMAC control 
modules, and Eurocard cages for the current regulators. These reg- 
ulators are linear, bipolar modules capable of parallel connection 
for higher current output. 3 figs. 


25130 (DOE/ER/40150—64) Beam transport magnets 
for CEBAF. Harwood, L.H.; Biallas, G.; Boyce, J.R.; Heil- 
brunn, W.; Johnson, K.; York, R.C. (Southeastern Universi- 
ties Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility). 1989. 
Contract AC05-84ER40150. 6p. (CEBAF-PR—89-006). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010340/JAW. 

With respect to the optical system, the challenging param- 
eters of the Continuous Electron Beam Accelerator Facility 
(CEBAF), a five pass recirculating electron linac, are the design 
goals for the emittance and energy spread of its beam. The design 
goals are an emittance of 2 {times} 10/sup {minus}9/ m-rad at E 
< 1 GeV and an energy spread of AE/E (4c) of 10/sup {minus}4/ 
. The nominal operating energy range of the machine is to be from 
0.5 to 4 GeV. The optics to make this possible have been devel- 
oped and are presented by other participants at this conference. 
The magnetic elements specified by the optics design are not, in 
general, extraordinary. There are, however, many magnets: 1047 
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corrector dipoles ({ell} = 0.15 m, 0.3 m; Bp S 0.8 kG), 390 major 
dipoles ({ell} = 1, 2, and 3 m; 2 S Bo S 6 kG); 707 quadrupoles 
(0.15, 0.30, 0.6 m; Bp S 4 kG), 96 sextupoles ({ell} = 0.3 m, Bo S 
0.2 kG), 26 septa ({ell} = 1, 2 m; 0.3 S Bo S 6 kG), and one lam- 
bertson septum ({ell} = 1 m; Bo = 4 kG), for a total of 2267 indi- 
vidual magnets. Furthermore, the fact that the quadrupoles, sextu- 
poles, and correctors are to be individually powered to provide 
flexibility in tuning the optics lattice leads to restrictions on their 
design parameters. To ensure that the required magnetic parameters 
are achieved, all magnets will be magnetically mapped before in- 
stallation. Therefore, systems to accurately and rapidly measure the 
multipoles and major dipoles are required. In this paper, present 
planning and the results of tests performed on the system to date 
are outlined. 5 refs., 4 figs. 


25131 (DOE/ER/40150—65) The CEBAF cryogenic 
system: Continuous Electron Beam Accelerator Facility. 
Chronis, W.C.; Arenius, D.; Kashy, D.; Keesee, M.; Rode, 
C.H. (Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accel- 
erator Facility). 1989. Contract AC05-84ER40150. 6p. 
(CEBAF-PR—89-007). NTIS, PC A02 - OSTI. Order 
Number DE89010339/JAW. 

The CEBAF superconducting linear accelerator incorporates 
cryogenic refrigeration equipment at three locations within the site: 
the Central Helium Liquefier, located in the center of the accelera- 
tor; the experimental end station refrigerator; and the test laborato- 
ry refrigerator located in the Cryogenic Test Facility (CTF) adja- 
cent to the test laboratory. The CEBAF cryogenic system will pro- 
vide 2K refrigeration to the linacs of the accelerator and test labo- 
ratory and 4.5K refrigeration for the end station experimental halls. 
The Central Helium Liquefier and the test laboratory systems will 
produce 45K supercritical gaseous helium for shield refrigeration. 
Liquid nitrogen shields will also be incorporated in the test labora- 
tory and end stations. 6 refs., 5 figs. 


25132 (DOE/ER/40150—67) Microprocessor control for 
the CEBAF [Continuous Electron Beam Accelerator Facility] 
rf control module. Ashkenazi, I.; Lahti, G.E. (Southeastern 
Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility). 
1989. Contract AC05-84ER40150. 5p. (CEBAF-PR—89- 
009). NTIS, PC A02/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89010206/JAW. 

The CEBAF rf system is controlled by an array of local 
control computers set in a network and supervised by a central rf 
system supervisory computer. Each local computer, geographically 
located near a cluster of 32 klystrons in one service building above 
the accelerator tunnel, controls the parameters of these klystrons. 
The rf Control Module constitutes the control link between the 
local computer and the individual klystron and rf chain. The com- 
munication between the rf Module and the local computer is 
achieved through CAMAC. The rf Control Module is composed of 
four functionally different blocks: the rf converter section; the IF 
signal processing section; the analog section; and the microproces- 
sor section. In this paper we will review the microprocessor section 
of the rf Control Module and explain the way it reduces the load 
on the local rf computer by providing tight closed loop control 
over the rf chain that it is assigned to. We will cover both the 
hardware and the software aspects of the subject. 2 figs. 


25133 (DOE/ER/40150—68) LEP and CEBAF polari- 
meters. Placidi, M.; Burkert, V.; Rossmanith, R. (Southeast- 
ern Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility). 
1988. Contract AC05-84ER40150. 10p. (CEBAF-PR—89- 
010; CONF-880983—36). NTIS, PC A02/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89010205/JAW. 

From 8. international symposium on high energy spin phys- 
ics; Minneapolis, MN, USA (12 Sep 1988). 

is paper gives an overview on high energy electron (posi- 

tron) polarimeters by describing in more detail the plans for the 
LEP polarimeter and the CEBAF polarimeters. Both LEP and 
CEBAF will have laser polarimeters. In addition CEBAF will be 
equipped with a Moller polarimeter (for currents below 1A). 10 
figs. 
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25134 (DOE/ER/40224—58) [Theory of elementary par- 
ticle studies in weak interaction and grand unification studies 
in accelerator design]: Annual report, Part 2, Task B. Desh- 
pande, N.G. (Oregon Univ., Eugene (USA)). [1989]. Con- 
tract FG06-85ER40224. 4p. NTIS, PC AG2/MF AOi - 
OSTI; 1; GPO Dep. Order Number DE89010068/JAW. 

We continued a program of studying micropole insertion de- 
vices. These were originally proposed to increase the quality, such 
as coherence, of photo beams radiated by relativistic electron 
beams. Further, these devices have the capability of reducing the 
capital cost, as well as operating expenses associated with synchro- 
tron radiation sources. 


25135 (FNAL-TM—1560) Design principles for prototype 
and production magnetic measurements of superconducting 
magnets. Brown, B.C. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Feb 1989. Contract AC02-76CH03000. 
14p. (CONF-890270—2). NTIS, PC A03/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89009704/JAW. 

From International industrial symposium on the super col- 
lider; New Orleans, LA, USA (8 Feb 1989). 

The magnetic field strength and shape for SSC supercon- 
ducting magnets will determine critical properties of the accelerator 
systems. This paper will enumerate the relations between magnetic 
field properties and magnet material selection and assembly tech- 
niques. Magnitudes of various field errors will be explored along 
with operating parameters which can affect them. Magnetic field 
quality requirements will be compared to available measuring tech- 
niques and the relation between magnetic field measurements and 
other quality control efforts will be discussed. This will provide a 
framework for designing a complete magnet measurement plan for 
the SSC project. 17 refs., 1 fig., 5 tabs. 


25136 (FNAL-TM—1562) A cryogenic test stand for full 
length SSC magnets with superfluid capability. Peterson, T.J.; 
Mazur, P.O. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Feb 1989. Contract AC02-76CH03000. 13p. 
(CONF-890270—1). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009703/JAW. 

From International industrial symposium on the super col- 
lider; New Orleans, LA, USA (8 Feb 1989). 

The Fermilab Magnet Test Facility performs testing of the 
full scale SSC magnets on test stands capable of simulating the 
cryogenic environment of the SSC main ring. One of these test 
stands, Stand 5, also has the ability to operate the magnet under test 
at temperatures from 1.8K to 4.5K with either supercritical helium 
or subcooled liquid, providing at least 25 Watts of refrigeration. At 
least 50 g/s flow is available from 2.3K to 4.5K, whereas superfluid 
operation occurs with zero flow. Cooldown time from 4.5K to 
1.8K is 1.5 hours. A maximum current capability of 10,000 amps is 
provided, as is instrumentation to monitor and control the cryogen- 
ic conditions. This paper describes the cryogenic design of this test 
stand. 8 refs., 6 figs. 


25137 (GSI—89-18(prepr.)) Preparation of biological tar- 
gets for heavy-ion experiments up to 20 MeV/u. Kraft-Weyr- 
ather, W.; Kraft, G.; Ritter, S.; Scholz, M.; Stanton, J.A. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Feb 1989. 10p. (CONF-8809289—). Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 

From INTDS and IAEA-INDC conference on heavy-ion 
targets and related phenomena; Darmstadt, F.R. Germany (5 Sep 
1988). 

The radiobiological effects of heavy charged-particles are of 
fundamental interest for the understanding of radioprotection prob- 
lems in manned space flights and for the increasing use of heavy 
ions in radiotherapy. Therefore, an increasing number of radiobio- 
logical experiments are performed at heavy-ion accelerators. In 
these experiments biological targets as for instance cultures of 
living mammalian cells have to be irradiated under sterile condi- 
tions and atmospheric pressure. The experimental solution of these 
and other biology specific problems are discussed and a general 
outline of the experiments is given. 
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25138 (INIS-mf—11929) Development and optimization 
of a four-rod RFQ accelerator for light ions - construction 
and testing of a H/sup -/-injector for HERA. Ferch, M. 
(Frankfurt Univ. (Germany, F.R.). Fachbereich 13 Physik). 
7 Jul 1987. 134p. (In German). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE88757403/JAW. 

In the framework of the present thesis the RF properties of 
a new RFQ accelerator structure were studied and optimized. After 
a short section about the foundations of the acceleration with RFQ 
resonators and the description of the most important general struc- 
ture properties the operation of the A/2 resonator in the construc- 
tion developed here is described. For the quantitative description of 
the RF properties a theoretical model was developed which de- 
scribes the RF-structure parameters with sufficient accuracy and is 
furthermore useful in the planning of further RF projects. For the 
detailed study of the oscillation shape and the field distributions re- 
sulting from this especially in the region of the quadrupolarly ar- 
ranged beam guiding elements special measuring meivhods were im- 
proved respectively newly developed. With the knowledge result- 
ing from this the efficiency as well as the stability of the accelera- 
tion and focusing fields could be optimized. The high-power reso- 
nator constructed in the framework of this thesis operates at a reso- 
nance frequency of 202.56 MHz and is layed out for pulsed oper- 
ation. Corresponding to this only into the ground rail a cooling 
loop was integrated. The electrodes are rod-shaped performed. The 
in the ideal case sinus-shaped modulation profile of the quadrupole 
electrodes was approximated by a trapezoidal approximation. 
(orig./HSI). 


25139 (JINR—9-88-214) Phase parameters of JINR pha- 
sotron extracted proton beam. Abazov, V.M.; Gustov, S.A.; 
Klimov, O.L.; Mirokhin, I.V.; Savchenko, O.V.; Chereva- 
tenko, E.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1988. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 
Order Number DE88706292/JAW. 

The JINR phasotron proton beam phase parameters are 
measured. The optimal regime of the X channel is calculated on the 
base of these measurements. A good agreement of calculated and 
experimental results, the constance of beam parameters in the 0.2 
pA to 0.1 pA beam intensity range is shown. 10 refs.; 3 figs.; 4 
tabs. 


25140 (JINR—9-88-224) Investigation of electron beam 
injection into KUTI-20 adgezator. Azorskij, N.I.; Aleksan- 
drov, V.S.; Dolbilov, G.V. and others. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). 1988. 9p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1 - OSTI; INIS. 
Order Number DE88706293/JAW. 

The experimental investigation of one turn electron beam in- 
jection into collective accelerator adgezator has been performed. It 
was shown that the ratio of the captured current to injected one 
may achieve more than 0.7. The initial captured current modulation 
disappears in 150 ns if the electron ring parameters have the follow- 
ing values: electron number =10/sup 13/, injection energy 2.7 
MeV and energy spread 2center dotl0/sup -2/. The experimental 
dependence of the upper limit of electron current on injection 
energy is in agreement with the coherent shift instability theory. 6 
refs.; 12 figs.; 1 tab. 


25141 (JINR—9-88-258) About allowances on the param- 
eters of the KUTI-20 extraction magnetic system. Aleksan- 
drov, V.S.; Dubovik, L.V.; Rashevskij, A.V.; Cheremukhin, 
A.E.; Shcheulia, A.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1988. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOi - OSTI; INIS. Order Number 
DE88706294/JAW. 


Increasing of magnetic field local gradients over the maxi- 
mum permitted values is possible at the deflection of extraction 
magnetic system parameters in the compressor of the collective 
electron rings accelerator out off nominal ones. Corresponding al- 
lowances are calculated in the investigation. It is shown that rela- 
tive deflections have not to be over +-4center dotl0/sup -3/. The 
manner of the extraction magnetic system correction by means of 
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diagrams with coils currents proportions has been suggested and 
tested experimentally. 5 refs.; 9 figs. 


25142 (JINR—9-88-286) Beam transport calculation in 
magnetic field with a quadrupole symmetry by the method of 
immersion in moment phase space. Ivanov, Eh.L.; 
Perel'shtejn, Eh.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions). 1988. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1 - OSTI; 
INIS. Order Number DE88706295/JAW. 

The motion of a particle with charge and momentum in 
magnetic field with quadrupole symmetry is studied. An analytical 
solution (in the form of blok-matrix) of the equations of motion, 
considering abberations of third order has been received by the 
method of immersion in moment phase space. The influence of non- 
linearities of third order on particles motion has been treated, and 
the results are compared with the numerical integration of the 
equations of motion. 4 refs.; 8 figs. 


25143 (JINR—9-88-302) Possibilities of optimal position- 
ing of nuclotron magnets. Dinev, D.Kh.; Mikhajlov, V.A.; 
Shchepunov, V.A. (Bylgarska Akademiya na Naukite, Sofia 
(Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Energe- 
tika). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1988. 9p. (In Russian). NTIS (US 
Sales Only), PC A0O2/MF AOl1 - OSTI,; INIS. Order 
Number DE88706297/JAW. 

Possibilities of optimum positioning for nuclotron structure 
magnet elements have been investigated to correct a closed orbit, 
resonances and betatron frequency shifts. Field inhomogeneities in 
magnet field elements up to the 3-rd order were generated at 
random. Minimum of a functional defined on a positioning discrete 
space was searched for to find out an optimum positioning using 
the controlled random search method. Average quality of closed 
orbit K-bar correction was 5.6, for 4 half-integer resonances-30. 
Chromaticity correction is possible for a rather great despersion of 
sextupole inhomogeneities. Betatron frequency shifts caused by 
cubic field inhomogeneities can be corrected for fixed values of be- 
tatron oscillation amplitudes. 4 refs.; 7 figs. 


25144 (JINR—9-88-305) On a possibility of producing 
low energy meson beams. Evseev, V.S.; Mamedov, T.N.; 
Roganov, V.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1988. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 
Order Number DE88706298/JAW. 

For the first time the possibility of using a 2/372 sector 
double-focusing magnet spectrometer to produce beams of pions- 
and polarized muons of both signs in the energy range 10/sup 3/- 
10/sup 7/ eV is demonstrated. The muon channel of the phasotron 
of the Laboratory of Nuclear Problems, JINR, is used as an inter- 
mediate device. Mesons from the channel lose part of their energy 
in an absorber, whose surface can be considered as a source of par- 
ticles with the energy spread from zero to a few tens of MeV. The 
magnetic spectrometer separates meson beams of a necessary 
energy from the source. 11 refs.; 8 figs. 


25145 (JINR—9-88-344) Concept of a superconducting 
magnet system for the nuclotron. Smirnov, A.A.; Khodzhiba- 
giyan, G.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1988. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1 - OSTI; INIS. 
Order Number DE88706299/JAW. 

Report to the 12. International conference on cryogenic 
technology (Sautgempton, Jul 1988). 

The concept of a magnet system for the Nuclotron is based 
on the following. Pulsed magnets with a cold iron yoke and a 
hollow superconductor winding are used. The value of the iron- 
shaped magnetic field in the central bore is about 2 T. The magnet 
surrounded by a nitrogen shield and a vacuum shell has no helium 
vessel. All magnets are connected in series with supply and return 
helium headers. Two-phase helium is used as a coolant. The magnet 
system of the accelerator is divided into two strings. The strings 
are assembled of magnet-cryostat units. Each unit is tested on the 
test stands. 5 refs.; 3 figs. 


ERA-14/%2 / 3572 


25146 (JINR—13-88-292) Explosive cathode on the base 
of carbon-fibrous plastic material. Korenev, S.A.; Baranov, 
A.M.; Kostyuchenko, S.V.; Chernenko, N.M. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). 1988. 8p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl1 - OSTI; 
INIS. Order Number DE88706302/JAW. 

Submitted to the journal Prib. Tekh. Ehksp. . 

Production process of exploseve cathodes on the base of 
carbon-fibrous plastic material of any geometric form and size is 
discussed. Experimental study of current take-off from cathodes 
with diameter 2 cm of 10 kV and 150-250 kV voltage are given. It 
is shown that ignition voltage of cathode plasma is 2 kV with 5 mm 
gap electrode of diode and 5 center doti0/sup -5/ Tor pressure of 
residual gas. It is shown that carbon-fibrous cathode, made by this 
technology, provides more stable current take-off electron beam 
(withoud oscillations) in comparison with other cathodes. 13 refs.; 7 
figs. 


25147 (JINR—13-88-347) Explosive-emitter cathode pro- 
duced using the heavy ion track technique. Akap’ev, G.N.; 
Korenev, S.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1988. 8p. (In Russian). NTIS (US Sales Only), PC 
—" AOl1 - OSTI; INIS. Order Number DE88706304/ 
JAW. 

Submitted to the journal Prib. Tekh. Ehksp. . 

A cathode based on thin metallic foils with a homogeneous 
needle surface is described. The cathode was manufactured using 
the heavy ion track technique which permits the production of 
cathodes with an unlimited area and a needle density ranging from 
about 10/sup 3/ to 10/sup 9/ needles per cm/sup 2/. An electron 
gun using this type of cathode has a current of 200-900 A and an 
energy of 100-300 keV. The cross section of the electron beam is 
fairly uniform. It is shown that needle emitters of similar shape and 
size play the principal role in forming a homogeneous cathode 
plasma. 11 refs.; 4 figs. 


25148 (JINR—18-88-207) Forming of narrow proton for 
diagnostic purpose and the apparatus for reconstruction 
proton tomography. Abazov, V.M.; Astrakhan, B.V.; Zorin, 
V.P. and others. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1988. 13p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88706307/JAW. 

A new variant of installation for reconstruction proton to- 
mography operating on-line with a mini-computer has been devel- 
oped and a narrow proton beam with 660 MeV energy and 3.8 mm 
x 2.8 mm sizes has been formed to improve the radiation treatment 
planning. Using of a large stationary detector exceeding any possi- 
ble value of proton range changes (up to 90 cm of water) and addi- 
tional rotating system providing uninterrupted motion of an object 
under study allowed one to reduce greatly (up to 10-15 min) the 
time of projection data measurement and to create more comforta- 
ble conditions during diagnostic procedure. The preliminary phan- 
tom tests have shown that the error in stopping power determina- 
tion of different elements of examined object is no more than 3% 
and spacing resolution is about 5 mm. 6 refs.; 8 figs. 


25149 (JINR-E—9-88-238) Spectroscopic source of multi- 
charged ions. Perel’shtejn, Eh.A.; Shirkov, G.D. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). 1988. 4p. NTIS (US 
Sales Only), PC A02/MF A0Ol1 - OSTI; INIS. Order 
Number DE88706313/JAW. 

Submitted to the 14. Summer school and international sym- 
posium on physics of ionized gases, Yugoslavia, 15 - 19 Aug, 1988. 

The problem of creation of an ion source with electron rings 
ERIS on the base of Collective Accelerator Adgezator is discussed. 
The calculated change of Xe ion mean charge, at long confinement 
time and in supplementary compressed electron ring, is given. The 
comparison of ERIS with electron beam and electron-cyclotron 
sources is presented. It is shown that the ERIS can have consider- 
able advantages in the intensity of multicharged ions compared 
with ERIS, and as to the ions charge-comparing to the ECR 
sources. The estimates of the crystal-diffraction spectrometer of 
high resolution with ERIS common work efficiency are given. It 
has been shown that the ERIS can be successfully used for the mul- 
ticharge ion spectroscopy. 7 refs.; 1 fig.; 1 tab. 
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25150 (JINR-R—1-88-300) Slow extraction of 20 TeV 
accelerated beam out of superconducting supercollider using a 
bent crystal. Vodop’yanov, A.S.; Vrba, V.; Zimin, N.I. and 
others. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1988. 6p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl - OSTI; INIS. Order 
Number DE88706316/JAW. 

Submitted to the Organizing committee of the 18. Meeting 
on physics of charged particle interactions with crystals, Moscow, 
1988. 

The organization of slow extraction of 20x20 TeV beams by 
means of crystallic septum and subsequent distribution of the beams 
also by bent crystals is proposed. Parameters of the required crys- 
tallic septum are given. 15 refs.; 3 figs. 


25151 (JINR-R—9-88-185) Algorithm of the automatic 
control of the regime of cyclotron arc multicharge source. 
Kas’yanov, A.A.; Kutner, V.B.; Rybin, V.M.; Tret’yakov, 
Yu.P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1988. 9p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88706320/JAW. 

The problem and method of realization of automatic turning 
of arc multicharged ion source for the U-400 cyclotron into routine 
regime is considered. The generalized static model of the object is 
presented. The block diagram of the automatic control system, the 
algorithm of control by microcomputer of characteristics of arc dis- 
charge, power of cathode heating, current and voltage of sputtered 
electrode are given. Algorithm of digital controller is described. 4 
refs.; 5 figs. 


25152 (JINR-R—9-88-263) Measurements of magnetic 
field of superconducting solenoid. Kulikov, Yu.V.; Ovsyanni- 
kov, V.P.; Starikov, A.Yu. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1988. 4p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1 - OSTI; 
INIS. Order Number DE88706323/JAW. 

The method of measurements for a superconducting focusing 
magnetic system of the cryogenic electron-beam ion source in non- 
uniform regions is proposed. The experimental data show high uni- 
formity and axial symmetry of the magnetic field. 4 refs.; 4 figs. 


25153 (JINR-R—13-88-142) Ionization chamber for mon- 
itoring the 660 MeV proton beam extracted from JINR pha- 
sotron. Zel’chinskij, M.; Shishkin, A.L. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1988. 8p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. Order Number DE88706334/JAW. 

A free air ionization chamber (IC) with an interelectrode 
spacing of 0.8 mm has been constructed in order to check a possi- 
bility of using the ionization method for monitoring the. external 
proton beam of phasotron. Ion collective efficiency of the IC is 
bigger than 95% when current density of the proton beam is of 
about 10 mkA/cm/sup 2/ and when a voltage applied to the cham- 
ber is in the 400 to 700 V range. Experimental and calculated 
values of the efficiency and the sensitivity of the IC are compared. 
It is shown that a discrepancy in satration characteristics of IC can 
be explained by contribution of free electrons. In the chamber con- 
sidered the contribution reaches 30% of electron number initially 
created. An experimental sensitivity of the chamber is close to the 
calculated one. 6 refs.; 4 figs.; 2 tabs. 


25154 (KFK—4503) Conception and development of a 
high performance collector for electron cooling. Sejigmann, 
B. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwisse:.schaftliche Fakultaet). Jan 1989. 


107p. (In German). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE88757424/JAW. 

In view of an energy upgrade of the LEAR electron cooler 
to 100 keV and in preparation for the development of electron 
cooling for COSY, the physics of energy - and current circulation 
in electron coolers was scanned. Taking also into account the char- 
acteristics of electron cooling and the peculiarities of LEAR and 
COSY, a new collector concept was developed and put into work. 
In measurements with a 1 diameter test beam of up to 1.3 A the 
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new collector proved to have hybrid properties of an improved 
Faraday - cup collector and of a high - perveance hollow beam col- 
lector, enabling a current loss ratio of less than 60 ppm at one end 
of its operational range (at about 20 wPerv) and a collector per- 
veance of up to 160 wPerv (loss = 2%) at the other end. Those 
figures were achieved with an uncompensated electron beam in a 
technically straightforward collector set-up. 


25155 (LA-UR—89-867) A rotary tuner for uhf drift-tube 
linacs. Liska, D.J.; Mignardot, H.; Zimmerman, G.; Billen, 
J. (Los Alamos National Lab., NM (USA)). 1989. Contract 
W-7405-ENG-36. 3p. (CONF-890335—51). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009388/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

A rotary tuner has been developed and tested in a 425-MHz 
ramped gradient drift-tube linac and also in a 350-MHz DTL cold 
model tank. This type of tuner utilizes a rotary paddle to displace 
the magnetic field at the tank wall to vary the inductance and reso- 
nant frequency of the drift-tube linac. The tuning paddle effective 
area is about 7% of the cross-sectional area of the DTL tank and 
shifts the resonant frequency by about 350 kHz for 90{degree} of 
rotation. Advantages of the tuner include low friction for fast and 
accurate response, no rf seals, low wall currents at the shaft 
feedthrough,and minimal cutout volume at the tank wall. The small 
cutout volume is important in applications in which tank wall cool- 
ing is critical. A smaller helium-cooled version of this device is 
being developed for use in 850-MHz, cryogenically cooled drift- 
tube linacs. 2 refs., 3 figs. 


25156 Embedded diagnostics in microprocessor based 
CAMAC controller. Calvo, O.A.; Kraft, G.D. (Univ. Na- 
cional de la Plata (US); Illinois Institute of Technology, 
Chicago, IL (US)). ZEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 36: No. 1, 
770-773(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The objective of this paper is to describe the embedded diag- 
nostics incorporated in Fermilab’s Smart CAMAC Controller 
(SCC). This software was created to assist technical personnel 
during the production and maintenance of SCCs. It also allows the 
user to identify faulty components in the experiment controlled and 
monitored by the CAMAC system. The software consists of a set 
of routines residing in EPROM that have been appended to an ex- 
isting monitor, the SCCBug. Depending on the severity of the fail- 
ure, different levels of tests are provided. 


25157 A high-throughput data acquisition architecture 
based on serial interconnects. Bowden, M.; Gonzalez, H.; 
Hansen, S.; Baumbaugh, A. (Fermi National Accelerator 
Lab., Batavia, IL (US)). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; 36: 
No. 1, 760-764(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

This paper describes a data acquisition architecture based on 
a simple, high-bandwidth event builder and serial data transmission. 
Extensive parallelism allows collection and building of event data 
at combined rates of several Gigabytes per second. Many of the 
concepts used in this system are routinely employed in the telecom- 
munications industry. 


25158 A floating point engine for lattice gauge calcula- 
tions. Husby, D.; Atac, R.; Cook, A.; Deppe, J.; Fischler, 
M.; Gaines, I.; Wash, T.; Pham, T.; Zmuda, T. (Advanced 
Computer Program, Fermi National Accelerator Lab., Bata- 
via, IL (US)). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; 36: No. 1, 734- 
737(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The latest in low cost computing solutions from the Fermi- 
lab Advanced Computer Program is targeted at Lattice Gauge 
theory calculations and delivers supercomputer performance at a 
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fraction of the cost. A typical system with 256 processors, 2.5 Gi- 
gabytes of memory, and 64 Gigabytes of on-line tape storage, deliv- 
ers a peak performance of 5 billion floating point operations per 
second. The programming environment, Canopy, provides a com- 
prehensive, hardware independent, distributed processing platform 
from within the more familiar environments of FORTRAN, C, and 
UNIX. This paper describes the individual processing elements of 
the system and gives a brief description of the Canopy software. 


25159 A high luminosity trigger design. Abolins, M.; Ed- 
munds, D.; Laurens, P.; Linnemann, J.; Pi, B. (Dept. of 
Physics and Astronomy, Michigan State Univ., East Lan- 
sing, MI (US)). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; 36: No. 1, 384- 
389(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

In this paper, the authors describe the triggering system for 
the DO Experiment at the Tevatron proton-antiproton collider. In 
Section II we give an overview of the structure of the trigger and 
data acquisition systems with particular attention to the principal 
signal paths. The Calorimeter Trigger is described in Section III 
and in Section IV, the authors discuss some of the Monte Carlo 
studies that were done to study the trigger performance and deter- 
mine its design parameters. They end with a summary of their cur- 
rent status in Section V and acknowledgement of support in Sec- 
tion VI. 


25160 High pressure gas scintillation drift chambers with 
wave shifter fiber readout. Parsons, A.; Sadoulet, B.; Weiss, 
S.; Edberg, T.; Wilkerson, J.; Smith, G.; Lin, R.P.; Hurley, 
K. (Dept. of Physics, Univ. of California, Berkeley and 
Space Sciences Lab., Univ. of California, Berkeley, CA 
(US); Lawrence Berkeley Lab.; Space Sciences Lab., Univ. 
of California, Berkeley, CA (US)). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; 36: No. 1, 931-935(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors present further results from their prototype 
xenon gas scintillation drift chamber. They have operated the 
chamber at pressures up to 20 atmospheres and have measured the 
scintillation light yield at various pressures and reduced fields. 
They also describe the high voltage problems. They have encoun- 
tered while operating at high pressures. Further tests with the wave 
shifter fiber readout have shown that the problem of gas contami- 
nation by the fibers is manageable. However, it has also been 
shown that the interaction between the optical fibers and the high 
pressure xenon gas can lead to fiber damage. The authors describe 
a solution to this problem. 


25161 Two dimensional tracking with surface barrier sili- 
con detectors. Belforte, S.; Focardi, E.; Tonelli, G.; Zetti, 
F.; Apolliari, G.; Paoletti, R. (Dipt. di Fisica, IL.N.F.N. Pisa, 
V. Livornese 582/a-56010 S.Piero a Grado - Pisa, Scuola 
Normale Superiore di Pisa (IT); Fermilab, P.O. Box 500 
Batava, IL (US)). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; 36: No. 1, 46- 
53(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The paper describes the performance of surface barrier sili- 
con detectors with x, y readout electrodes which have been fabri- 
cated and tested with minimum ionizing particles. The impact 
points of the incoming particles are reconstructed with accuracy of 
52 pm and 3004 m respectively for the two coordinates and each 
detector provides a fully bidimensional plot of the beam profile. 
Global efficiency, edge effects and two particle resolution in both 
coordinates are reported. The strong correlation between the 
charges collected on the two sides is helpful in solving ambiguities 
in about 80% of the events with two particles. 


25162 Control system for the Fermilab trombone notch 
filter. Calvo, O.A.; Martin, M.I. (Universidad Nacional de 
la Plata (AR); Fermilab, Batavia, IL). ZEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; 36: No. 1, 794-797(Feb 1989). (CONF-881103—). 
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From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

This paper describes a servo system designed to control the 
position of a Trombone Notch filter. The filter resonates at 29§ 
kHz in the Debuncher and 628 kHz in the Accumulator with a 10 
ppm accuracy. The trombone, moved by a step motor, can be posi- 
tioned manually, sending commands from a host computer, using a 
dumb terminal, or operating automatically in servo mode to mini- 
mize the error. The electronics was designed using high level inte- 
gration Erasable PLDs simplifying future upgrades. High level de- 
velopment tools were utilized to program and test these devices, 
minimizing error sources during the design stage. 


25163 Architecture and development of the CDF hard- 
ware event builder. Shaw, T.M.; Booth, A.W.; Bowden, M.; 
Gonzalez, H.; Baker, M.S.; Kwarciany, R.K.; VanConant, 
R.; Whitman, M.J.; Sinervo, P.K.; Ragan, K.J. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (US); Univ. of Pennsyl- 
vania, Philadelphia, PA (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
36: No. 1, 765-769(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A hardware Event Builder (EVB) has been developed for 
use at the Collider Detector experiment at Fermi National Acceler- 
ator (CDF). the Event builder presently consists of five FASTBUS 
modules and has the task of reading out the front end scanners, re- 
formatting the data into YBOS bank structure, and transmitting the 
data to a Level 3 (L3) trigger system which is composed of multi- 
ple VME processing nodes. The Event Builder receives its instruc- 
tions from a VAX based Buffer Manager (BFM) program via a 
Unibus Processor Interface (UPI). The Buffer Manager instructs 
the Event Builder to read out one of the four CDF front end buff- 
ers. The Event Builder then informs the Buffer Manager when the 
event has been formatted and then is instructed to push it up to the 
L3 trigger system. Once in the L3 system, a decision is made as to 
whether to write the event to tape. 


25164 CDF silicon detector prototype test beam results. 
Bedeschi, F.; Galeotti, S.; Menzione, A.; Punzi, G.; Car- 
ithers, W.; Ely, R.; Haber, C.; Kristen, F.; Kleinfelder, S.; 
Spieler, H. (INFN Pisa (IT); Lawrence Berkeley Lab., 
Berkeley, CA (US)). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 36: No. 1, 
35-39(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A silicon detector (SVX) has been proposed for CDF. A 
prototype for a sector of SVX was built and operated in the CDF 
test beam at M-Test in Fermilab. The purpose of this article is to 
summarize the results from analysis of the test beam data. The data 
discussed were taken in December ‘87 and January '88 with a 230 
GeV/c pion beam. The article is organized as follows: Section 2 
describes the setup and data acquisition; Section 3 discusses the ab- 
solute charge scale of the electronics and the measurement of strip 
leakage currents; Section 4 discusses the analysis of the beam data, 
including clustering, pulse height distributions and noise, efficiency, 
trackfinding, and resolution; finally Section 5 provides the authors’ 
conclusions. 


25165 The development of two ASIC’s for a fast silicon 
strip detector readout system. Christain, D.; Haldeman, M.; 
Yarema, R.; Zimmerman, T.; Newcomer, F.M.; VanBerg, 
R. (Fermilab, Batavia, IL (US); Univ. of Pennsylvania, 
Philadelphia, PA (US)). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; 36: 
No. 1, 507-511(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A high speed, low noise readout system for silicon strip de- 
tectors is being developed for Fermilab E771, which will begin 
taking data in 1989. E771 is a fixed target experiment designed to 
study the production of B hadrons by an 800 GeV/c proton beam. 
The experimental apparatus consists of an open geometry magnetic 
spectrometer featuring good muon and electron identification and a 
16000 channel silicon microstrip vertex detector. This paper re- 
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views the design and prototyping of two application specific inte- 
grated circuits (ASIC’s) an amplifier and a discriminator, which are 
being produced for the silicon strip detector readout system. 


25166 RFQ [radio-frequency quadrupole] accelerator 
tuning system. Bolie, V.W. (to Dept. of Energy). US Patent 
Application 7-180,498. 12 Apr 1988. 27p. Contract W-7405- 
ENG-26. DE89010085 NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89019085/JAW. 

A cooling system is provided for maintaining a preselected 
operating temperature in a device, which may be an RFQ accelera- 
tor, having a variable heat removal requirement, by circulating a 
cooling fluid through a cooling system remote from the device. In- 
ternal sensors in the device enable an estimated error signal to be 
generated from parameters which are indicative of the heat remov- 
al requirement from the device. Sensors are provided at predeter- 
mined locations in the cooling system for outputting operational 
temperature signals. Analog and digital computers define a control 
signal functionally related to the temperature signals and the esti- 
mated error signal, where the control signal is defined effective to 
return the device to the preselected operating temperature in a 
stable manner. The cooling system includes a first heat sink respon- 
sive to a first portion of the control signal to remove heat from a 
major portion of the circulating fluid. A second heat sink is respon- 
sive to a second portion of the control to remove heat from a 
minor portion of the circulating fluid. The cooled major and minor 
portions of the circulating fluid are mixed in responsive to a mixing 
portion of the control signal, which is effective to proportion the 
major and minor portions of the circulating fluid to establish a 
mixed fluid temperature which is effective to define the preselected 
operating temperature for the remote device. 3 figs., 2 tabs. 
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REFER ALSO TO CITATION(S) 25220 


25167 (IFVE-OUNK—87-176) Fast resonance extraction 
from UNK. Drozhdin, A.I.; Fedotov, Yu.S.; Yazynin, I.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1987. 12p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88706283/JAW. 

Possibility of proton beam fast resonance extraction from the 
1 and 2 stages of UNK is considered. Resonance extraction using 
the second and third order betatron oscillations was investigated. 
The effect of extraction parameters on the value of beam losses in 
extraction deflector septum is studied. For the second UNK stage, 
which magnetic cycle flat-top duration is 40s, multiple, up to 10 
times, response of fast resonance extraction is considered. The beam 
loss on deflector septum 0.1mm in thickness is about 1%. The ex- 
tracted beam pulse duration depending on the extraction conditions 
is 1.0-3.0ms. 2 refs.; 7 figs. 


25168 Segmented electrostatic undulator design for gener- 
ating arbitrarily polarized soft x rays at the Stanford Posi- 
tron Electron Project. Tatchyn, R. (Stanford Synchrotron 
Radiation Laboratory, Stanford University, Stanford, Cali- 
fornia 94305 and Institute of Theoretical Science, University 
of Oregon, Eugene, Oregon 97403). Journal of Applied Phys- 
ics; 65: No. 11, 4107-4119(1 Jun 1989). 

The recent introduction of high-energy storage rings with 
very long straight sections for dedicated synchrotron radiation re- 
search has significantly expanded the parameter space accessible to 
insertion devices as well. In particular, when the generation of soft 
X rays on a storage ring such as the Stanford Positron Electron 
Project (PEP) is considered, its straight sections, which exceed 100 
m, may be shown to be naturally amenable to low-to-medium K un- 
dulators with a large number of relatively long periods. This in turn 
allows for the establishment of relatively weak on-axis fields in such 
devices. In this paper it is shown that these conditions permit the 
use of electrostatic fields, as well as the concomitant development 
of fixed-gap, variable-period undulators. Such devices are shown to 
be superior in many respects to the variable-gap magnetostatic un- 
dulators currently in vogue. Two novel variable-period undulator 
designs, one for a transverse electrostatic undulator and the other 
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for a helical device (HEU) are described. The performances of both 
devices are calculated, and the numerous advantages of the HEU 
configuration in producing either soft or hard x rays of arbitrary 
polarization on high-energy rings such as PEP are pointed out. 


25169 Heavy Ion Storage Ring for Atomic Physics (HIS- 
TRAP) vacuum test stand for pressures of 10~!? Torr. John- 
son, J.W.; Atkins, W.H.; Dowling, D.T.; McConnell, J.W.; 
Milner, W.T.; Olsen, D.K. (Oak Ridge National Laborato- 
ry, Oak Ridge, Tennessee, 37831-6368). Journal of Vacuum 
Science and Technology, A: Vacuum, Surfaces, and Films; 7: 
No. 3, 2430-2434(May 1989). 

HISTRAP (Heavy Ion Storage Ring for Atomic Physics) is 
a proposed synchrotron/cooler/storage ring accelerator optimized 
for advanced atomic physics research. The ring has a circumfer- 
ence of 46.8 m, a bore diameter of {similar—to}15 cm, and requires 
a vacuum of 10~'* Torr to decelerate highly charged, very heavy 
ions down to low energies. To be able io test components and pro- 
cedures to achieve this pressure, a test stand approximately model- 
ing 1/16 of the ring vacuum chamber has been built. The 3.5-m- 
long test stand has been fabricated from 10-cm-diam components, 
with 316LN stainless-steel flanges. Prior to assembly, these compo- 
nents were vacuum fired at 950 °C at a pressure of 10-* Torr. The 
test stand is bakable in situ at 300 °C. Pumping is achieved with 
two 750 I/s titanium sublimator pumps and one 60 1/s ion pump. 
Pressure is measured with two extractor ion gauges and a 10~‘ par- 
tial pressure residual gas analyser. The roughing for the test siand 
consists of cryosorption pumps followed by a cryopump. A pres- 
sure of 4 x 10~? Torr has been achieved. 


25170 Gallium arsenide digital integrated circuits for con- 
trolling SLAC CW-RF systems. Ronan, M.T.; Lee, K.L.; 
Corredoura, P.; Judkins, J.G. (Lawrence Berkeley Lab., 
Berkeley, CA (US); Stanford Linear Accelerator Center, 
Stanford Univ., Stanford, CA (US)). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; 36: No. 1, 662-664(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

In order to fill the PEP and SPEAR storage rings with 
beams from the SLC linac and damping rings, precise control of 
the linac subharmonic buncher and the damping ring RF is re- 
quired. Recently several companies have developed resettable 
GaAs master/slave D-type flip-flops which are capable of operating 
at frequencies of 3 GHz and higher. Using these digital devices as 
frequency dividers, one can phase shift the SLAC CW-RF systems 
to optimize the timing for .....* the storage rings. The authors 
have evaluated the performance of integrated circuits from two 
vendors for our particular application. Using microstrip circuit 
techniques, they have built and operated in the accelerator severai 
chassis to synchronize a reset signal from the storage rings to the 
SLAC 2.856 GHz RF and to phase shift divide-by-four and divide- 
by-sixteen frequency dividers to the nearest 350 psec bucket re- 
quired for filling. 
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REFER ALSO TO CITATION(S) 24876, 24955, 25159, 25163, 25164, 25165, 
25324, 25515, 25536, 25822, 25836, 25837, 25950, 25951, 25952, 25953, 25958, 
25961, 25976 


25171 (AERE-R—13314) Series resistance in reverse 
biased planar diodes with a partial emitter contact. Rawlings, 
K.J.; Deighton, M.O. (UKAEA Harwell Lab. (UK). Nucle- 
ar Physics and Instrumentation Div.). Dec 1988. 21p. H.M. 
Stationery Office, London, price Pound 8.00. 

A line edge contact to one side of the heavily doped emitter 
of a square diode gives rise to a contribution of (R/sub sh//3) to 
the series resistance where R/sub sh/ is the emitter sheet resistance. 
A circumferential line emitter contact on a circular diode gives a 
contribution of (R/sub sh//25) to the series resistance. This applies 
at frequencies well below (47R/sub s/ C/sub D/)/sup -1/ where 
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C/sub D/ is the depletion capacitance and R/sub s/ is the total 
series resistance. At higher frequencies the effective series resist- 
ance falls with increasing frequency. 


25172 (BNL—42424) Modular TPC’s for relativistic 
heavy ion experiments. Etkin, A.; Eiseman, S.E.; Foley, K.J.; 
Hackenburg, R.W.; Longacre, R.S.; Love, W.A.; Morris, 
T.W.; Platner, E.D.; Saulys, A.C.; Lindenbaum, S.J. 
(Brookhaven National Lab., Upton, NY (USA)). 10 Feb 
1989. Contract AC02-76CH00016;AC02-83ER40107;AS05- 
81ER40032;AC02-76ER03274. 25p. (CONF-890231—2). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010248/JAW. 

From 5. international wire chamber conference; Vienna, 
Austria (13 Feb 1989). 

We have developed a TPC system for use in relativistic 
heavy ion experiments that permits the efficient reconstruction of 
high multiplicity events including events with decay vertices. It op- 
erates with the beam through the middle of the chamber giving 
good efficiency, two-track separation and spatial resolution. The 
three-dimensional points in this system allow the reconstruction of 
the complex events of interest. The use of specially developed 
hybrid electronics allows us to build a compact and cost-effective 
system. 11 figs. 


25173 (CALT—63-485) Real time data acquisition for a 
time projection chamber using a high speed DEC-RT11 to 
UNIX UDP-TCP/IP interface. Thomas, J.; Douglas, M.; 
Watanabe, R.; Henrikson, H.E.; Iqbal, M.Z.; Mitchell, 
L.W.; O'Callaghan, B.M.G.; Wong, H.T.K.; Melvin, J.D. 
(California Inst. of Tech., Pasadena (USA)). 1987. Contract 
AS03-81ER40002. 4p. (CONF-870552—34). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010025/JAW. 

From 5. conference on real-time computer applications in 
nuclear, particle, and plasma physics; San Francisco, CA, USA (12 
May 1987). 

We have built a high pressure xenon Time Projection Cham- 
ber to study double beta decay, a process of fundamental interest 
which, if observed, would indicate that the neutrino is a massive 
Majorana particle. Raw data rates from the TPC exceed 200 
Kbytes per second. The TPC is operated through a CAMAC inter- 
face with a DEC LSI-11/73 computer networked to a Tektronix 
6130 workstation. Data is transmitted at about 15 Kbytes per 
second although the network is capable of transmitting data at 80 
Kbytes per second. The only system level programming required 
was to write a UDP-TCP/IP driver for the DEC-DEQNA Ether- 
net board on the 11/73. 3 refs., 6 figs. 


25174 (CALT—63-488) A Time Projection Chamber for 
observing double beta decay in 1°*Xe. Thomas, J.; Iqbal, 
M.Z.; Henrikson, H.; Mitchell, L.W.; O'Callaghan, B.; 
Wong, H.; Boehm, F. (California Inst. of Tech., Pasadena 
(USA)). 1987. Contract AS03-81ER40002. 5p. (CONF- 
870164—7). NTIS, PC A0O2 - OSTI. Order Number 
DE89010026/JAW. 

From 7. Moriond workshop: searches for new and exotic 
phenomena; Les Arcs, France (24 Jan 1987). 

We have built a Time Projection Chamber for observing 
double beta decay in '**Xe. The chamber is currently being operat- 
ed with an Argon-Methane gas mixture, and typical cosmic ray and 
low energy electron tracks are presented. The chamber is sched- 
uled to be filled with xenon in the summer of 1987 and will be in- 
stalled in the St. Gotthard (Switzerland) auto tunnel later in the 
year. We estimate that the TPC will have a sensitivity to Majorana 
neutrino masses less than 1.5 eV when filled with natural xenon and 
0.5 eV if it is filled with enriched 1°*Xe. 6 refs., 4 figs. 


25175 (CONF-890554—1) A neutron-sensitive image in- 
tensifier-television system. Davidson, J.B.; Smith, H.G.; Wil- 
lems, R.A. (Oak Ridge National Lab., TN (USA)). 1989. 
Contract AC05-840R21400. 4p. NTIS, PC A02/MF AOI - 
OSTI,; 1; GPO Dep. Order Number DE89009625/JAW. 
From 3. world conference on neutron radiography; Osaka, 
Japan (14 May 1989). 
neutron-sensitive, image intensifier-digital television 
system has been developed for area recording of weak patterns in 
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neutron scattering studies. It can also be used as a low resolution 
neutron radiography instrument. 8 refs., 1 fig. 


25176 (DOE/ER/40368—2) Studies of high energy phe- 
nomena using muons: Progress report. Hedin, D.; Kaplan, 
D.; Willis, S. (Northern Illinois Univ., Dekalb (USA)). 
[1989]. Contract AC02-87ER40368. 8p. NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010057/ 
JAW. 

The primary effort of the NIU group is the DO experiment 
at the Fermilab proton-antiproton collider, with major emphasis on 
its muon system. In addition, a portion of the group is involved in 
Fermilab Experiments 605/772 and 789. Finally, a minor effort is 
being given to analyzing data from Fermilab Experiment 653 and to 
the measurement of the cosmic-ray muon flux from astrophysical 
sources (a by-product of DO muon-detector tests). This report 
covers the activities of the NIU group during the period from 
March of 1988 to February of 1989. 8 refs. 


25177 (INFN-LNF—88-43(P)) Study of low hydrocarbon 
content gas mixtures for streamer tubes. Baldini Celio, R.; 
Bencivenni, G.; Bossi, F. and others. (Istituto Nazionale di 
Fisica Nucleare, Frascati (Italy). Lab. Nazionale di Fras- 
cati). (Istituto Nazionale di Fisica Nucleare, Rome (lItaly)). 
1988. 5p. NTIS (US Sales Only), PC A02/MF AOI - OSTI; 
INIS. Order Number DE89610936/JAW. 

To be submitted to Nucl. Instrum. Methods Phys. Res. 

Several gas mixtures have been tested in order to reduce the 
hydrocarbon content for the operation of 1x1 cm/sup 2/ streamer 
tubes for the Aleph hadron calorimeter. It has been found that the 
use of n-hexane in place of n-pentane allow a safer operation of 
streamer tubes at reduced fractions of hydrocarbon. The use of non 
flammable gas mixtures is discussed. 


25178 (INIS-mf—11414) Muon spectrometer of the L3 
detector at LEP. Peng, Y. (Amsterdam Univ. (Nether- 
lands)). 7 Dec 1988. 100p. NTIS (US Sales Only), PC A05/ 
MF AOI - OSTI; INIS. Order Number DE89610938/JAW. 

Includes summary in Dutch. 

In this thesis the construction of the muon spectrometer of 
the L3 detector is described, one of the four detectors presently 
being prepared for experimentation at LEP. This accelerator is 
built at CERN, Geneva, and is due to start operation in July 1989. 
One of the unique features of the L3 experiment is the measurement 
of the momentum of the muons produced in the e/sup +/e/sup -/ 
collisions iwht an independent muon spectrometer. This makes it 
possible to study final states involving muons, with high accuracy 
({delta}P/P = 2% at 45 GeV). The muon spectrometer consists of 
80 large drift chambers, arranged in 16 modules or ‘octants’, that 
fill a cylindrical volume of 12 m in length, 5 m inner diameter and 
12 m outer diameter. The design of the drift chambers, the con- 
struction, the alignment procedure and the test results for the com- 
plete octants are described. 51 refs.; 57 figs.; 16 tabs. 


25179 (INIS-mf—11927, pp 209-217) Practice-oriented 
method for analysing complex gamma spectra. Kromer, B.; 
Muennich, K.O.; Weiss, W.; Zaehringer, M.; Sittkus, A. 
1987. (In German). NTIS (US Sales Only), PC Ai2/MF 
- Order Number DE88757401/JAW. (CONF-8705371— 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

The measuring system and method of analysis developed in 
the course of this work permit largely automatic measurement and 
evaluation of contaminations. Specific features of the method as to 
calculating speed, library organisation, and control of the procedure 
are pointed out. The method was exhaustively tested on air filter 
samples of May 1986 (Chernobyl spectra) and on activated uranium 
samples. 
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25180 (INIS-mf—11927, pp 219-225) Accidental-radi- 
ation dosimetry by using the lyoluminescence of ordinary 
sugar. Pitt, E.; Scharmann, A. (Giessen Univ. (Germany, 
F.R.). 1. Physikalisches Inst.). 1987. (In German). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88757401/JAW. (CONF-8705371—). 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

, This investigation had the purpose to develop a simple and 
reliable method permitting, in the event of a nuclear catastrophe, to 
establish within short, for a large number of persons in representa- 
tive places, doses of y-radiation that might serve as decision aids 
for therapeutic measures to be taken. A suitable method seems to be 
by radiation-induced luminescence and subsequent solution (Lyolu- 
minescence, LL) of sugar, a product available in any office, can- 
teen, or household. Such lyoluminescence dosimetry was investigat- 
ed. 


25181 (IPEN-PUB—136) Response behavior of the most 
employed individual monitoring thermoluminescent dose- 
meters under different conditions of temperature and relative 
humidity. Rosa, L.A.R. da; Burgkhardt, B. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 
May 1988. 9p. (In Portuguese). NTIS (US Sales Only), PC 
A02/MF AO1 - OSTI; INIS. Order Number DE89610916/ 
JAW. 

The influence of the temperature and the humidity on the 
stability of the response of LiF:Mg,Ti(TLD-100), LiF:Mg,Ti(TLD- 
700), CaSO/sub 4/:Dy++Teflon(D-CaSO/sub 4/:Dy-0,4), CaF/ 
sub 2/:Dy(TLD-200) and Li/sub 2/B/sub 4/O/sub 7/:Mn,Si ther- 
moluminescent detectors was investigated. The detectors were 
stored under different conditions of temperature and relative hu- 
midity for periods of up to 30 days. Two kinds of experiments were 
carried out, namely, the materials were irradiated after and before 
the storage period. 


25182 (IPEN-PUB—138) Detection of beta radiation 
emitted from painted tiles. Caldas, L.V.E. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). Jun 
1988. 11p. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE89610917/ 
JAW. 

At the Kraftwerk Union (KWU), Erlangen, Federal Repub- 
lic of Germany, it was confirmed that some types of painted tiles of 
italian origin were radioactive. In this work, performed at Institut 
fur Strahlenschutz, GSF, Munich, Germany, ultra-thin (60{mu}m) 
thermoluminescent samples of CaSO/sub 4/:Tm were used for the 
determination of absorved dose rates in air (at the tile surface and 
at the distance of 5 cm from it) and of transmission factors for dif- 
ferent tissue equivalent material thicknesses. For comparison the ab- 
sorved dose rates in air from cement walls without tile revestment 
and with simple tile revestment (tiles without painted ornaments) 
were also determined. In these cases the results were the same as 
those obtained normally from building materials. 


25183 (JINR—13-88-176) Fabrication of polystyrene 
plastic scintillators and their application in SIGMA-AYAKS 
facility. Vinogradova, N.V.; Gal’perina, R.S.; Nozdrin, A.A. 
and others. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems; Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1988. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl - OSTI; INIS. 
Order Number DE88706300/JAW. 

Submitted to the journal Prib. Tekh. Ehksp. . 

Fabrication and application of polysterence plastic scintilla- 
tors for particle detectors of SIGMA-AYAKS facility are de- 
scribed. Scintillation elements are prepared in the JINR Laboratory 
of Nuclear Problems and extruded on the IHEP set up. Character- 
istics of block scintillators and long scintillation strips extruded 
from blocks as compared to industrial samples are given. The data 
obtained point to a high quality of the scintillator being prepared. 
The transparency of extruded strips is ~ 2 m for the light output 
corresponding to a standard plastic scintillator on the basis of poly- 
styrene. 4 refs.; 1 fig.; 1 tab. 
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25184 (JINR—13-88-216) Investigation of time properties 
of thin scintiliation large size counter. Kolomoets, V.L, 
Lytkin, L.K.; Merzlyakov, S.I.; Kharzheev, Yu.N.; Mineev, 
O.V.; Chlachidze, G.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems; Moskovskij Go- 
sudarstvennyj Univ. (USSR); Tbilisskij Gosudarstvennyj 
Univ. (USSR)). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1988. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 
Order Number DE88706301/JAW. 

The construction of detector and measuring technique of 
time characteristics of scintillation counter of 120x20x1 cm (scintil- 
lator was made by the extrusion method) is described. The time- 
amplitude correlation function has been obtained while irradiating 
the counter with radioactive source. Counter time resolution meas- 
ured was equal to 220 ps with contribution and 160 ps without con- 
tribution into resolution from the start signal. 3 refs.; 12 figs. 


25185 (JINR—13-88-341) Cumulative hadron spectrome- 
ter. Arrangement, detectors, electronics. Belyaev, I.M.; Gav- 
rishchuk, O.P.; Zolin, L.S.; Peresedov, V.F.; Rukoyatkin, 
P.A.; Khrenov, A.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1988. 16p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; INIS. Order Number 
DE89610939/JAW. 

Construction, detectors and electronics of the SKA cumula- 
tive hadron spectrometer are described. The spectrometer was 
placed in the ring hall of the IPHE U-70 accelerator and was used 
for research of cumulative particle production at energies from 15 
to 65 GeV. 18 refs.; 15 figs.; 1 tab. 


25186 (JINR—13-88-342) Cumulative hadron spectrome- 
ter. Data acquisition and event analysis. Belyaev, I.M.; Gav- 
rishchuk, O.P.; Zolin, L.S.; Peresedov, V.F.; Sukhanov, 
A.Yu. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1988. 11p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl1 - 
OSTI; INIS. Order Number DE89610940/JAW. 

Data acquisition system, specific characteristics of event 
analysis and the procedure of the differential inclusive cross section 
calculation in data processing from the SKA system being a cumu- 
lative hadron spectrometer are described. The spectrometer was 
placed in the ring hall of the IPHE U-70 accelerator and was used 
for research of cumulative particle production at energies from 15 
to 65 GeV. 6 refs.; 8 figs. 


25187 (JINR-E—10-88-277) Robust estimation of track 
parameters in wire chambers. Bogdanova, N.B.; Bourilkov, 
D.T. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation; Bylgarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika). (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation). 1988. 7p. NTIS (US Sales Only), PC 
A02/MF AO1 - OSTI; INIS. Order Number DE88706315/ 
JAW. 


The aim of this paper is to compare numerically the possi- 
bilities of the least square fit (LSF) and robust methods for mod- 
elled and real track data to determine the linear regression param- 
eters of charged particles in wire chambers. It is shown, that Tukey 
robust estimate is superior to more standard (versions of LSF) 
methods. The efficiency of the method is illustrated by tables and 
figures for some important physical characteristics. 7 refs.; 4 figs.; 2 
tabs. 









44 INSTRUMENTATION 
4401 Radiation Instrumentation 


25188 (JINR-R—10-88-283) Collective use center for 
film processing. Borodyuk, V.P.; Vagin, A.I.; Govorun, 
N.N. and others. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1988. 7p. {In Russian). NTIS (US Sales Only), PC A02/MF 
A0Q1 - GSTI: INIS. Order Number DE88706328/JAW. 

Submitted to the Organizing committee of the 4. All-union 
seminar on processing of physical information, Erevan, 1988. 

Comparison of the scanning systems with controlled by com- 
puter the Cathode Ray Tube with the Laser Scanner and others is 
presented. Information on organizing the operations in the collec- 
tive use centre mode to be used for automatic precessing of the 
films is given. JINR, IEM, GAGI and MRTI of the USSR Acade- 
my of Sciences take part in the elaboration. 21 refs. 


25189 (JINR-R—10-88-322) Data acquisition and meas- 
urement systems of multidimensional neutron spectrometer 
KORA. Grosz, T.; Zhironkin, G.F.; Kalavszky, D.; Rubin, 
D.; Nasodi, M.; Pakher, P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics; Magyar 
Tudomanyos Akademia, Budapest (Hungary). Szamitastech- 
nikai es Automatizalasi Kutato Intezete; Budapesti Mueszaki 
Egyetem (Hungary)). (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1988. 23p. (In 
Russian). NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; 
INIS. Order Number DE88706330/JAW. 

The electronic system of the multidimensional correlation 
neutron spectrometer KORA is described. Detailed discussion of 
the problems of the neutron detection, the continuos experimental 
parameter control and the data acquisition have been performed. 
An algorithm has been developed for the acquisition of the three- 
dimensional spectra in the way of programmed data sorting. Its op- 
timization has been performed. 18 refs.; 12 figs.; 1 tab. 


25190 (JINR-R—10-88-353) Delay controlled multichan- 
nel unit for registration of signals from a scintillation hodos- 
cope. Naumann, L.; Nikityuk, N.M.; Piskunov, N.M.; 
Sharov, V.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1988. Sp. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOi - OSTI; INIS. 
Order Number DE88706331/JAW. 

Delay controlled multichannel unit for registration of signals 
going via 200 m coaxial cable from the ALPHA setup scintillation 
hogoscope is descibed. Along with the functions of signal amplifi- 
cation and forming by 18 channels of data transfer the unit provides 
for the manual control via key switch the signal delay for each 
channel within 0 to 15 ns by 3 steps. As delay elements microcir- 
cuits of 138 series are used. The input and output signal levels are 
ECL. The unit was tested and introduced into the ALPHA setup 
apparatus complex during physical investigations on the deuteron 
beam of JINR synchrophasotron. 8 refs.; 6 figs.; 1 tab. 


25191 (JINR-R—13-88-153) Ion optics of LIDIA mass- 
spectrometer. Stepantsov, S.V.; Rodin, A.M.; Ter-Akop’yan, 
G.M. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1988. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88706335/JAW. 

The ion-optical characteristics of the ultrasensitive mass- 
spectrometer LIDIA designed to search for superheavy elements 
(A > 250) using a laser ion source and a multistage separation 
system have been calculated. The mass-spectrometer is under con- 
struction at the Joint Institute for Nuclear Research. The results are 
compared with the experimental data. 13 refs.; 8 figs.; 3 tabs. 


25192 (JINR-R—13-88-160) Hardware and software for 
on-line experiments in nuclear spectroscopy on ELGA instal- 
lation. Augustynyak, E.; Kuznetsov, V.V.; Fominykh, V.L,; 
Fominykh, M.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1988. 12p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88706336/JAW. 

Submitted to the Organizing Committee of the 38 Meeting 


on Nuclear Spectroscopy and Atomic Nucleus Structure, Baku, 
April 1988. 
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ELGA experimental device and the set of computer pro- 
grams are described. The aim of on-line experiments with a mass- 
spectrometer is the investigation of short-lived nuclides far from the 
beta-stability line according to JASNAPP research program. In 
order to obtain physical information about mass differences Q/sub 
a/ and Q/sub B/, decay schemes, multiple momenta, lifetimes of 
excited states and periods of half-decay of nuclides various regimes 
of measurement of alpha-, beta-, gamma-, K/sub x/-, electron con- 
version-, gamma-gamma coincidence spectra are proposed. Spec- 
trometers with semiconductor detectors, mini-orange spectrometer 
and tape-transport station are used. 9 refs.; 5 figs.; 1 tab. 


25193 (JINR-R—13-88-177) Study of single-electron op- 
eration of low-pressure multistep chambers. Zanevskij, Yu.V.; 
Netusil, T.; Peshekhonov, V.D. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1988. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI - OSTI; 
INIS. Order Number DE88706337/JAW. 

Submitted to the journal Prib. Tekh. Ehksp. . 

Some characteristics of low-pressure multistep chambers op- 
erating with isobutane in a pressure range of 1-60 torr at the detec- 
tion of single-photoelectrons have been investigated. The detector 
having a parallel-plate avalanche counter, where gaseous preampli- 
fication occurs connected to a 280x220 mm MWPC is considered. 
The gain of the detector was equal to 8center dotl0/sup 7/. If the 
detector was composed of two parallel-plate avalanche counters the 
overall gain was 4center dotl0/sup 7/. A 25 % r.m.s. deviation of 
the pulse high distribution was reached. Spatial resolution was 
equal to 420 pm. 13 refs.; 8 figs. 


25194 (ORNL/TM—11179) Detectors for relativistic 
heavy-ion experiments. Braun-Munzinger, P.; Cleland, W.; 
Young, G.R. (Oak Ridge National Lab., TN (USA)). Apr 
1989. Contract AC05-840R21400. 29p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010194/ 
JAW. 

We present in some detail an overview of the detectors cur- 
rently used in relativistic heavy-ion research at the BNL AGS and 
the CERN SPS. Following that, a detailed list of R&D projects is 
given, including specific areas of work which need to be addressed 
in preparation for further experiments at the AGS and SPS for the 
upcoming experiments at RHIC. 


25195 (PITHA—86/05) E/h ratio and energy resolution 
of hadron calorimeters. Fesefeldt, H. (Technische Hochs- 
chule Aachen (Germany, F.R.). Lehrstuhl fuer Experimen- 
talphysik 3B und 3. Physikalisches Inst.). Feb 1986. 65p. 
NTIS (US Sales Only), PC A04/MF AOl1. Order Number 
DE88757426/JAW. 

The e/h ratio and the energy resolution for a variety of ex- 
perimental test set-ups are compared with Monte Carlo calcula- 
tions, using the GHEISHA/EGS hadronic and electromagnetic 
cascade code. The compensation mechanism in uranium calori- 
meters is discussed. The dependence of the e/h ratio and the 
energy resolution on the absorber and detector material, on the 
sampling thickness and the thickness of the detector material is 
studied in detail. Solutions for uranium calorimeters with equal re- 
sponse to electrons and hadrons are investigated for different read- 
out techniques. 


25196 Methodology for electron stimulated desorption ion 
angular distributions of negative ions. Joyce, S.A.; Johnson, 
A.L.; Madey, T.E. (Surface Science Division, National In- 
stitute of Standards and Technology, Gaithersburg, Mary- 
land 20899). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 2221-2226(May 
1989). 

The electron stimulated desorption angular distributions 
technique has been extended to measure the angular distributions of 
negative ions desorbing from surfaces. The apparatus is a modifica- 
tion of an existing display-type detector. Time-of-flight methods 
have been employed to separate the negative ions from the large 
background of electrons, and to permit mass-resolved measurements 
of both positive and negative ions. General trends in negative ion 
desorption from a series of fluorinated molecules (PF; , NFs , and 
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hexafluoroacetone) adsorbed on Ru(0001) are presented. In these 
systems, negative ions arise primarily from molecularly intact ad- 
sorbates while positive ions can arise from both intact and dissociat- 
ed species with similar probability. 


25197 Initial characterization of a position-sensitive pho- 
todiode/BGO detector for PET. Derenzo, S.E.; Moses, 
W.W.; Jackson, H.G.; Turko, B.T.; Cahoon, J.L.; Geyer, 
A.B.; Vuletich, T. (Donner Lab. and Lawrence Berkeley 
Lab., Univ. of California, Berkeley, CA (US)). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; 36: No. 1, 1084-1089(Feb 1989). (CONF- 
881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors present initial results of a position-sensitive pho- 
todiode/BGO detector for high resolution, multi-layer positron 
emission tomography (PET). Position sensitivity is achieved by di- 
viding the 3 mm x 20 mm rectangular photosensitive area along the 
diagonal to form two triangular segments. Each segment was indi- 
vidually connected to a low-noise charge amplifier. The photo- 
diodes and crystals were cooled to -100°C to reduce dark current 
and increase the BGO signal. With an amplifier peaking time of 17 
psec, the sum of the signals (511 keV photopeak) was 3200 elec- 
trons with a full width at half maximum (fwhm) of 750 electrons. 
The ratio of one signal to the sum determined the depth of interac- 
tion with a resolution of 11 mm fwhm. 


25198 Recovery of very low intensity CCD images from 
noise. Kolbe, W.F.; Turko, B.T. (Lawrence Berkeley Lab., 
Berkeley, CA (US)). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 36: No. 1, 
731-733(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

In the conventional technique for detecting low intensity 
images with a CCD camera, the device is cooled to reduce dark 
current and long exposure times are used to acquire a sufficient 
number of photoelectrons prior to readout. In this paper, an alter- 
native scheme is described in which successive images are digitized 
at fast frame rates and averaged to enhance the signal-to-noise ratio. 
The results demonstrate that a dynamic range in excess of 10000:1 
can be obtained using an uncooled device and averaging times of 
100 seconds, a sensitivity comparable to that obtained with cooled 
devices. The technique is illustrated by imaging the weak fluores- 
cence produced by an ethidium bromide stained DNA electrophor- 
esis gel. 


25199 The tuning algorithms used by the Donner 600 
crystal tomograph. Moses, W.W.; Derenzo, S.E.; Geyer, 
A.B.; Huesman, R.H.; Uber, D.C. (Donner Lab. and Law- 
rence Berkeley Lab., Univ. of California, Berkeley, CA 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 1025- 
1029(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors describe the computer algorithms used to adjust 
the energy thresholds and timing delays in the Donner 600 Crystal 
Tomograph. These thresholds and delays are adjusted using 1890 
computer controlled digital to analog converters (DAC’s) and a or- 
biting positron source. The energy threshold for each crystal is ad- 
justed by measuring the counting rate of each crystal-crystal coinci- 
dence as a function of the DAC settings that control a pulse height 
window for the crystal in question. The DAC settings that corre- 
spond to the 511 keV photopeak are noted, thus determining the 
conversion from DAC setting to energy, and allowing the DAC’s 
to be set to any desired energy window. The DAC settings control- 
ling the timing delay for each channel are systematically adjusted 
to maximize the overall event rate. As these 1890 adjustments are 
coupled, the authors discuss the convergence of the tuning algo- 
rithms, and also report on the photomultiplier tube gain and timing 
variations over a period of 18 months. 
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25200 An investigation of scatter in attenuation correc- 
tion for PET. Digby, W.M.; Hoffman, E.J. (Div. of Nuclear 
Medicine and Biophysics, UCLA School of Medicine and 
Lab. of Nuclear Medicine, Lab. of Biomedical and Environ- 
mental Sciences, Univ. of California, Los Angeles, CA 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 1038- 
1042(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Measured attenuation data in PET is affected by the detec- 
tion of photons that have been Compton scattered in the object 
being measured. Scatter affects the transmission scan data by caus- 
ing detector pairs to register more events than the linear attenu- 
ation coefficients of the material between the detectors would pre- 
dict, making it appear as if there was less attenuation. The emission 
scan data also has a scatter component but it doesn’t entirely offset 
the transmission scatter because of the different spatial origin of the 
photons. 


25201 Stabilized, hand-held, gamma-ray verification in- 
strument for special nuclear materials. Fehlau, P.E.; Wiig, G. 
(Los Alamos National Lab., MS-J562, Los Alamos, NM 
(US); Jomar Systems, Inc., 1143 18th St., Los Alamos, NM 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 1160- 
1165(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

For many years, Los Alamos has developed intelligent, 
hand-held, search instruments for use by non-specialists to search 
for special nuclear materials (SNM). The instruments sense SNM 
by detecting its emitted radiation with scintillation detectors moni- 
tored by digital alarm circuitry. Now, the authors have developed a 
new hand-held instrument that can verify the presence or absence 
of particular radioisotopes by analyzing gamma-ray spectra. The 
new instrument is similar to recent, microprocessor-based, search 
instruments, but has LED detector stabilization, three adjustable re- 
gions-of-interest, and additional operating programs for spectrum 
analysis. The new instrument is called an SNM verification instru- 
ment. Its spectrum analysis capability can verify the presence or ab- 
sence of specific plutonium isotopes in container or verify the pres- 
ence of uranium and its enrichment. The instrument retains the 
search capability, light weight, and low-power requirement of its 
predecessors. Its ready portability, detector stabilization and simple 
operation allow individuals with little technical training to verify 
the contents of SNM containers. 


25202 A proportional-scintillation counter beta spectrom- 
eter. Swinth, K.L.; Sisk, D.R.; Simons, G.G. (Pacific North- 
west Lab., Richland, WA (US); Kansas State Univ., Man- 
hattan, KS (US)). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; 36: No. 1, 
1166-1171(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Using a proportional counter for coincidence gating of 
events in a plastic scintillator provides selective registration of beta 
interactions in the scintillator. This technique has been used to con- 
struct a field instrument that can selectively collect beta spectra 
(coincidence gating) or gamma spectra (anticoincidence gating). As- 
sociated dose rates are calculated from the spectra. 


25203 Design and imaging studies of a position sensitive 
photomultiplier based dynamic SPECT system. Singh, M.; 
Brechner, R.; Leahy, R.; Yan, X.H. (Dept. of Radiology, 
Univ. of Southern California, Los Angeles, CA (US); Signal 
and Image Processing Institute, Dept. of Electrical Engi- 
neering - Systems, Univ. of Southern California, Los Ange- 
les, CA (US)). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; 36: No. 1, 1132- 
1137(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The design and image reconstruction aspects of a new gen- 
eration of dynamic SPECT instrumentation utilizing multiple rings 
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of position sensitive photomultiplier tubes (PSPMTs) are reported. 
A diverging cone-beam collimator is attached to each PSPMT to 
achieve a 22 cm diameter spherical field of view in a system de- 
signed for head imaging. The resolution with the diverging collima- 
tor is estimated to be approximately 20% worse than a parallel hole 
collimator. Iterative and direct cone-beam reconstruction algo- 
rithms have been investigated under different conditions of angular 
sampling and counting statistics. The ramifications of temporal res- 
olution and signal to noise ratio are discussed in relation to dynamic 
SPECT imaging of labeled cisplatin for chemotherapy. 


25204 The development of a Compton lung densitometer. 
Loo, B.W.; Goulding, F.S.; Madden, N.W.; Simon, D.S. 
(Lawrence Berkeley Lab., Berkeley, CA (US); Cardiovascu- 
lar Research Institute, Univ. of California, San Francisco, 
CA (US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 1144- 
1149(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A field instrument is being developed for the non-invasive 
determination of absolute lung density using unique Compton 
backscattering techniques. A system consisting of a monoenergetic 
gamma-ray beam and a shielded high resolution high-purity-germa- 
nium (HPGe) detector in a close-coupled geometry is designed to 
minimize errors due to multiple scattering and uncontrollable at- 
tenuation in the chestwall. Results of studies on system perform- 
ance with phantoms, the optimization of detectors, and the fabrica- 
tion of a practical gamma-ray source are presented. 


25205 Ruggedized alpha radiation detector. McElhaney, 
S.A.; Chiles, M.M.; Lauf, R.J.; Bauer, M.L. (Oak Ridge Na- 
tional Lab., P.O. Box 2008, Oak Ridge, TN (US)). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; 36: No. 1, 1172-1175(Feb 1989). (CONF- 
881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The objective of this project is to develop an alpha radiation 
scintillation detector with an entrance window more rugged than 
conventional types. A new technique for micromachining thin sili- 
con windows has been implemented. Optically clear epoxy is used 
to couple the scintillator material to a glass light pipe and to give 
support to the thin portions of the silicon window. Tests indicate 
overall efficiency is comparable with conventional Mylar window 
detectors. 


25206 An instrument control and data analysis program 
configured for NMR imaging. Roos, M.S.; Veklerov, E.; 
Mushlin, R.A.; Port, J.D.; Ladd, C.; Harrison, C.G. (Law- 
rence Berkeley Lab., Univ. of California, Berkeley, CA 
(US); IBM Corp., Armonk, NY (US)). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; 36: No. 1, 988-992(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors describe a software environment created to sup- 
port real-time instrument control, signal acquisition and array-proc- 
essor based signal and image processing in up to five dimensions. 
The environment is configured for NMR imaging and in vivo spec- 
troscopy. It is designed to provide flexible tools for implementing 
novel NMR experiments in the research laboratory. Data acquisi- 
tion and processing operations are programmed in macros that are 
loaded in assembled form to minimize instruction overhead. Data 
arrays are dynamically allocated for efficient use of memory and cn 
be mapped directly into disk files. The command set includes primi- 
tives for real-time control of data acquisition, scalar arithmetic, 
string manipulation, branching, a file system, and vector operations 
carried out by an array processor 
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25207 An AC bridge readout for bolometric detectors, 
Rieke, F.M.; Lange, A.E.; Beeman, J.W.; Haller, E.E. 
(Dept. of Physics, Univ. of California, Berkeley, CA (US); 
Center for Advanced Materials, Lawrence Berkeley Lab., 
Berkeley, CA (US); Dept. of Materials Sciences, Univ. of 
California and Center for Advanced Materials, Lawrence 
Berkeley Lab., Berkeley, CA (US)). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; 36: No. 1, 946-949(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors have developed a bolometer readout circuit 
which dramatically improves the low frequency stability of bolome- 
tric detectors. In astronomical applications, the readout allows for 
qualitatively different observation modes (e.g. staring or slow drift 
scanning) which are particularly well suited for space observations 
and for the use of arrays. In many applications the new readout can 
also increase sensitivity. The authors present noise spectra for /sup 
4/He temperature bolometers with no excess noise at frequencies 
greater than 0.1 Hz. The optical responsivity of a bolometer operat- 
ed with the new readout is measured to be the same as that of the 
bolometer operated with a conventional readout. 


25208 Quality control in PET systems employing 2-D 
modular detectors. Daghighian, F.; Hoffman, E.J.; Huang, 
S.C. (Div. of Nuclear Medicine and Biophysics, UCLA 
School of Medicine and Lab. of Nuclear Medicine, Lab. of 
Biomedical and Environmental Sciences, Univ. of Califor- 
nia, Los Angeles, CA (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
36: No. 1, 1034-1037(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Many new PET scanner designs employ 2-D detector mod- 
ules to cost effectively achieve higher image and axial resolution. 
These systems are potentially less stable than older designs and the 
loss of a single photomultiplier can disable a large section of a mul- 
tislice PET system. Because of these factors, it is now necessary to 
develop more sophisticated quality control procedures that are de- 
signed to detect problems as early as possible. The authors have de- 
veloped and put into operation three automated quality control pro- 
cedure that are designed to detect problems quickly with a mini- 
mum effort on the part of the user. These tests check: (1) stability 
of the detector modules in terms of efficiency, (2) resolution and its 
uniformity, (3) the reproducibility of the data. 


25209 Properties of the high-density scintillator cerium 
fluoride. Anderson, D.E. (Fermi National Accelerator Lab., 
Batavia, IL (US)). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; 36: No. |, 
137-140(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A new radiation-hard scintillator, CeF/sub 3/, has been 
found. It has a density of 6.16 g/cm/sup 3/ and a radiation length 
of 1.7 cm. Two scintillation decay constants have been detected 
with time constants of ~ 2 ns and 31 ns peaking at 310 nm and 340 
nm, respectively. The amount of scintillation light from our present 
samples is about 50% that of BGO. 


25210 The physics of compensating calorimetry and the 
new CALOR89 code system. Gabriel, T.A.; Bishop, B.L. 
(Oak Ridge National Lab., Oak Ridge, TN (US)). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; 36: No. 1, 14-22(Feb 1989). (CONF- 
881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Much of the understanding of the physics of calorimetry has 
come from the use of excellent radiation transport codes. A new 
understanding of compensating calorimetry was introduced four 
years ago following detailed studies with a new CALOR system. 
Now, the CALOR system has again been revised to reflect a better 
comprehension of high energy nuclear collisions (HETC88) by in- 
corporating a modified high energy fragmentation model from 
FLUKA87. This revision will allow for the accurate analysis of ca- 





3581 / ERA-14/12 


lorimeters at energies of 100’s of GeV. Presented in this paper is a 
discussion of compensating calorimetry, the new CALOR system 
(CALOR839), the revisions to HETC, and recently generated calo- 
rimeter related data on modes of energy deposition and secondary 
neutron production (E < 50 MeV) in infinite iron and uranium 
blocks. 


25211 Performance of the electronics for the liquid argon 
calorimeter system of the SLC large detector. Vella, E.; Abt, 
I.; Haller, G.M.; Honma, A. (Univ. of Washington, Seattle, 
WA (US); Stanford Linear Accelerator Center, Stanford 
Univ., Stanford, CA (US); Univ. of Victoria, TRIUMF, 
Victoria BC (CA)). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 36: No. 1, 
822-825(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Results of performance tests on electrons for the Liquid 
Argon Calorimeter (LAC) for the SLD experiment at SLAC are 
presented. The behavior of a sub-unit called a "tophat,” which 
processes 720 detector signals, is described. The electronics consists 
of charge sensitive preamplifiers, analog memories , A/D convert- 
ers, and associated control and readout circuitry. An internal 
charge injection system is used to calibrate the overall response of 
the devices. Linearity is better than 1% for 0-28 pC charge at the 
input of the amplifiers. Noise (expressed as equivalent input charge) 
is less than 3,000 electrons at a shaping time of 4 ps, with a slope of 
2,600 e/sup -//nF. Crosstalk to adjacent channels is less than 0.5%. 
The power consumption at a duty cycle of 13% is 61 W. 


25212 A cryogenic monitor system for the liquid argon 
calorimeter in the SLD detector. Fox, M.J.; Fox, J.D. (Stan- 
ford Linear Accelerator Center, Stanford Univ., Stanford, 
CA (US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 751- 
755(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

This paper describes the monitoring electronics system 
design for the Liquid Argon Calorimeter (LAC) portion of the 
SLD detector. This system measures temperatures and liquid levels 
inside the LAC cryostat and transfers the results over a fiberoptic 
serial link to an external monitoring computer. System require- 
ments, unique design constraints, and detailed analog, digital and 
software designs are presented. Fault tolerance and the requirement 
for a single design to work in several different operating environ- 
ments are discussed. 


25213 Particle detection with semiconductor thermistors 
at low temperatures. Wang, N.; Beeman, J.; Cleland, A.N.; 
Cummings, A.; Lange, A.; Ross, R.; Sadoulet, B.; Steiner, 
H.; Shutt, T.; Wellstood, F.C. (Lawrence Berkeley Lab. and 
Dept. of Physics, CA (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
36: No. 1, 852-856(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors have studied the use of neutron transmutation 
doped (NTD) Ge thermistors as phonon sensors at dilution refriger- 
ator temperatures. In addition to measuring their thermal and elec- 
trical properties, the authors have observed pulses generated by X- 
rays incident on a thermistor thermally well-clamped to a heat sink. 
They find that during these pulses the lattice temperature of the 
thermistor apparently does not change. This surprising result is in- 
terpreted as evidence of a strong coupling between the high energy 
phonons generated by the interaction and the charge carriers in the 
thermistor. Additionally, these phonons appear to be absorbed 
within a fraction of a millimeter. The authors conclude that these 
thermistors have several desirabie properties for a good high 
energy phonon sensor. It remains to be seen, however, if a compos- 
ite detector consisting of a large crystal and attached phonon sen- 
sors can be developed. 
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25214 A new radiation-resistant plastic scintillator. 
Bowen, M.; Majewski, S.; Pettey, D.; Walker, J.; Wojcik, 
R.; Zorn, C. (Dept. of Physics, Univ. of Florida, Gaines- 
ville, FL (US)). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; 36: No. 1, 562- 
566(Feb 1989). (CONF-881103—). 

From iZEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A radiation-resistant plastic scintillator has been developed 
to withstand the high radiation dose regions that will be present in 
the proposed SSC and LHC accelerators. The base is a highly 
transparent and radiation resistant polysiloxane plastic. This has 
been doped with a variety of radiation resistant fluors. The result- 
ant scintillators have been shown to be highly resistant to /sup 60/ 
Co gamma radiation for doses of 10 megarad. 


25215 A pilot study of the radiation resistance of selected 
plastic scintillators. Zorn, C.; Bowen, M.; Majewski, S.; 
Walker, J.; Wojcik, R.; Hurlbut, C.; Moser, W. (Dept. of 
Physics, Univ. of Florida, Gainesville, FL (US); Bicron 
Corp., Newbury, OH (US)). ZEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
36: No. 1, 557-561(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A study of selected plastic scintillators has been carried out 
with the purpose of finding at least one technique of significantly 
enhancing the radiation resistance of the scintillator. The authors 
present a status report of their current results. In summary, three 
basic methods can be used: (1) immerse the scintillator in argon gas, 
(2) an elevated ambient temperature (50°C) can increase the recov- 
ery rate of the scintillator, and (3) the use of a secondary fluor 
which emits above 500 nm can greatly enhance the radiation resist- 
ance of a scintillator. 


25216 Front end electronics for the jet drift chamber. Lo, 
C.C.; Olson, S.; Bistirlich, J. (Lawrence Berkeley Lab., 
Berkeley, CA (US)). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 36: No. 1, 
462-464(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The Jet Drift Chamber employs a charge division readout 
scheme which requires two amplifiers per sense wire. Since there 
are 690 sense wires, 1380 amplifiers are needed. It follows that each 
end cap must accommodate 690 amplifiers which makes packaging 
and cooling critical problems. As a result, 30 six-layer surface 
mount boards each containing 24 (23 used) channels of amplifiers 
have been made. Each amplifier could accept up to 2 pC of charge 
and could provide a linear differential output of +- 300 mV which 
is used to drive a twisted pair transmission line up to 70’ in length. 
The power dissipation of each board is 1.5 W. 


25217 Slow component suppression and radiation damage 
in doped BaF/sub 2/ crystals. Woody, C.L.; Levy, P.W.; 
Kierstead, J.A. (Brookhaven National Lab., Upton, NY 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 536- 
542(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The scintillation and radiation damage properties of barium 
fluoride crystals doped with various rare earths have been studied 
in an attempt to develop a fast, radiation hard scintillating crystal 
with a suppressed slow component for use at high counting rates. 
The light output of doped BaF/sub 2/ samples was measured with 
a solar blind (CsTe) photomultiplier tube and compared with a 
standard bialkali phototube. For dopants showing strong slow com- 
ponent suppression, measurements were also made at elevated tem- 
peratures and indicate that additional suppression can be achieved 
by heating. Radiation damage was studied by measuring the light 
transmission before, during and after irradiation with /sup 60/Co 
gamma rays for doses greater than 10/sup 6/ rad. The results show 
that several dopants suppress the slow component, but only one, 
namely lanthanum, preserves the radiation hardness of undoped 
BaF/sub 2/. 
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25218 Low capacitance large volume shaped-field germa- 
nium detector. Luke, P.N.; Goulding, F.S.; Madden, N.W.; 
Pehl, R.H. (Engineering Div., Lawrence Berkeley Lab., 
Berkeley, CA (US)). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 36: No. 1, 
926-930(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A large volume (150 cm/sup 3/) germanium detector with a 
full-depletion capacitance of only ~1 pf has been fabricated. The 
effect of impurity space-charge was utilized to obtain an appropri- 
ate electric field distribution in the detector so that carriers are col- 
lected on a small area electrode. Detectors based on this principle 
are capable of very low noise operation and have immediate appli- 
cations in direct detection dark matter particle experiments. Detec- 
tor pulse shapes and carrier trapping effects were also examined for 
possible applications involving higher energy radiations. 


25219 Reduction in non-linearity in position-sensitive 
MWPCs. Mathieson, E.; Smith, G.C. (Leicester Univ., 
Leicester LE1 7RH (GB); Brookhaven National Lab., 
Upton, NY (US)). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; 36: No. 1, 
305-310(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Measurements of differential non-linearity have been made, 
with a small multiwire proportional chamber (MWPC), for two 
special cathode strip geometries. The results have been compared 
with that for conventional strip geometry, and with theoretical pre- 
dictions. With the ratio of sampling node separation to anode, cath- 
ode separation at the exceptionally large value 2.4, a peak-to-peak 
differential non-linearity of 72% was observed for the conventional 
geometry. The first special geometry employed two intermediate 
strips between the readout strips. By using near optimum capacitive 
coupling between strips, a differential non-linearity of about 4% has 
been achieved at the same ratio 2.4. In the second special geometry, 
cathode strips with optimum depth zigzag shaped boundaries yield- 
ed an experimental differential non-linearity of about 7%. 


25220 The DELPHI high-density projection chamber. 
Meyer, W.T. (Ames Lab., Ames, IA (US)). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; 36: No. 1, 352-357(Feb 1989). (CONF- 
881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The High-density Projection Chamber (HPC) is currently 
under construction for the DELPHI experiment at CERN LEP. In 
this report the author describes the construction technique and pre- 
sents results from tests of production modules both in a test beam 
and using cosmic rays. 


25221 System design considerations for large detectors. 
Johnson, M. (Fermi National Accelerator Lab., Batavia, IL 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 458- 
461(Feb 1989). (CONF-881103-—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Many of the large detector systems that have been built or 
are presently under construction have been designed by scaling up 
designs suitable for smaller experiments. This paper discusses some 
areas where such straightforward scaling may lead to unforeseen 
difficulties. 


25222 A fast integrating eight-bit bilinear ADC. Biery, 
K.A.; Ouimetto, D.A.; Ritchie, J.L. (Dept. of Physics, Stan- 
ford Univ., Stanford, CA (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
36: No. 1, 650-652(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A fast gated charge integrating ADC has been developed for 
measuring short photomultiplier pulses at very high event rates. 
The circuit is bilinear with 100 pC full scale and a least count of 
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150 fC. It features dc coupling, a minimum gate width of 20 ns, a 
minimum time between events of 200 ns plus gate width, a two 
event buffer, and front-end zero suppression with 100 ns read time 
per hit channel. Five hundred channels have been built and in- 
stalled in the rare K°/sub L/ decay experiment E791 at Brookha- 
ven National Laboratory. 


25223 High energy particle tracking using scintillating 
fibers and solid state photomultipliers. Petroff, M.D.; Atac, 
M. (Fermi National Accelerator Lab., Batavia, IL (US); 
UCLA, Los Angeles, CA (US)). JEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; 36: No. 1, 163-164(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The Solid State Photomultiplier (SSPM) recently developed 
at the Rockwell International Science Center, coupled with fast 
scintillating fibers can have a rate capacity of 10/sup 8/ tracks per 
second per cm/sup 2/ of fiber cross-section in systems for tracking 
of high energy ionizing particles. Relative to other approaches the 
SSPM can provide substantial improvements in spatial and tempo- 
ral tracking accuracy. Results of preliminary experiments with 
0.255 x 0.255 mm/sup 2/ cross section step-index-of-refraction 
fibers exposed to electrons from a beta source are presented. The 
experiments involved pulse height analysis of SSPM photon detec- 
tion pulses induced by coincident scintillations in two adjacent 
fibers traversed by the same electron. The data for two different 
scintillating fibers tested indicate that meter long fibers of this type, 
optimally coupled to SSPMs, will be effective in detecting mini- 
mum ionizing particles. 


25224 Performance of 0.75 mm pitch MWPC's operating 
at high rate. Chen, T.Y.; Lai, K.W.; Ioannu, P.; Kourkou- 
melis, C.; Koutentakis, I.; Fortney, L.; Shen, Q.; Mazur, 
P.O.; Murphy, C.T.; Tucker, W. (Univ. of Arizona, Tucson, 
AZ (US); Univ. of Athens, Athens (GR); Duke Univ., 
Durham, NC (US); Fermilab, Batavia, IL (US); Florida A 
and M Univ., Tallahassee, FL (US)). ZEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; 36: No. 1, 112-116(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Three Multiwire Proportional Chambers (MWPC) with high 
rate capability have been constructed for Fermi National Accelera- 
tor Laboratory experiment 705 (Charmonium and Direct Photon 
production by 7+-, p and p-bar at 300 GeV/c). After a few weeks 
of running with a beam flux of up to = 10/sup 7/ particles/cm/sup 
2/sec, severe damage occurred to the graphite coating. All cathode 
planes were replaced by aluminized kapton, and the chambers 
worked successfully for the next 3 months until the end of the run, 
when a 10% efficiency drop was observed after a total accumulated 
charge of 21 C/cm of sense wire. After the end of the run the 
chambers were disassembled and inspected. A white deposit with a 
characteristic wire pattern etched away from the Al coating was 
observed in the region of the beam spot. 


25225 Packet personal radiation monitor. Phelps, J.E. (to 
Dept. of Energy). US Patent Application 7-176,010. 31 Mar 
1988. 16p. Contract AC05-840R21400. DE89010109 NTIS, 
PC A03/MF AOl1 - OSTi; 1; GPO Dep. Order Number 
DE89010109/JAW. 

A personal radiation monitor of the chirper type is provided 
for detecting ionizing radiation. A battery powered high voltage 
power supply is used to generate and apply a high voltage bias to a 
G-M tube radiation sensor. The high voltage is monitored by a 
low-loss sensing network which generates a feedback signal to con- 
trol the high voltage power supply such that the high voltage bias 
is recharged to +500 VDC when the current pulses of the sensor, 
generated by the detection of ionizing radiatonevents, discharges 
the high voltage bias to +450 VDC. During the high voltage re- 
charge period an audio transducer is activated to produce an audi- 
ble “chirp”. The rate of the “chirps” is controlled by the rate at 
which the high voltage bias is recharged, which is proportional to 
the radiation field intensity to which the sensor is exposed. The 
chirp rate sensitivity is set to be approximately 1.5 (chirps/min/ 
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MR/hr.). The G-M tube sensor is used in a current sensing mode so 
that the device does not paralyze in a high radiation field. 2 figs. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 25088, 25261, 25947 


25226 Single event upset in irradiated 16k CMOS 
SRAMs. Axness, C.L.; Schwank, J.R.; Winokur, P.S.; 
Browning, J.S.; Fleetwood, D.M.; Koga, R. (Sandia Nation- 
al Labs., Div. 2147, Albuquerque, NM (US); Aerospace 
Corp., Los Angeles, CA (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
35: No. 6, 1602-1607(Dec 1988). (CONF-880730—). 

From 25. annual conference on nuclear and space radiation 
effects; Portland, OR, USA (12 Jul 1988). 

The Single Event Upset (SEU) characteristics of a CMOS 
SRAM cell irradiated under conditions that simulate the total-dose 
degradation anticipated in space applications are experimentally and 
theoretically investigated. Simulations of SEU sensitivity utilizing a 
2D circuit/device simulator, with measured transistor threshold- 
voltage shifts and mobility degradations as inputs, are shown to be 
in good agreement with experimental data at high total dose. Both 
simulation and experiment show a strong SRAM cell SEU imbal- 
ance, resulting in a more SEU tolerant preferred state and a less 
tolerant non-preferred state. The resulting cell imbalance causes an 
overall degradation in SEU immunity which increases with increas- 
ing total dose and which should be taken into account in SEU test- 
ing and part characterization. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 24062, 24105, 24326, 24327, 24696, 24722, 
24786, 25039, 25050, 25119, 25133, 25516, 25759, 26022 


25227 (BLG—588) Reprocessing input tank calibration 
exercise (RITCEX). V.1 : final report. V.2 : detailed statisti- 
cal evaluation of the measured data. Carchon, R.; Regge, P. 
de; Franssen, F. (Centre d’Etude de l’Energie Nucleaire, 
Mol (Belgium)). Jun 1986. 237p. NTIS (US Sales Only), PC 
Al1l/MF AOi - OSTI; INIS. Order Number DE89610972/ 
JAW. 

In 2 vols. 

The Reprocessing Input Tank Calibration Exercise 
(RITCEX) was intended to evaluate current instrumentation and 
study possible improvements for the input volume measurement in 
a reprocessing plant. For that purpose, a recalibration of the input 
tank of Eurochemic has been performed. The data have been ana- 
lyzed by all the participants and the results are reproduced in the 
document. The experience obtained allowed to propose some basic 
principles, recommendations and guidelines for the design and cali- 
bration of an accountancy input tank, from the safeguards point of 
view. 


25228 (CONF-881135—1) Laser-induced luminescence 
spectroscopy on solid substrates: An overview. Vo-Dinh, 
Tuan. (Oak Ridge National Lab., TN (USA)). 1988. Con- 
tract AC05-840R21400. 25p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89009558/JAW. 

From Symposium on laser-based approaches in luminescence 
spectroscopy; Boston, MA, USA (1 Nov 1988). 

This paper provides an overview of the photophysical proc- 
esses and analytical applications of high-resolution luminescence 
spectroscopy using solid samples. Experimental results are discussed 
within the framework of a theoretical model involving isolated 
guest molecules weakly interacting with the host solid substrate. 
Examples are given to illustrate the spectral structure of lumines- 
cence spectra exhibiting zero-phonon lines and phonon wings. Ef- 
fects of experimental parameters such as temperature are discussed. 
Analytical considerations on the various laser-based techniques in 
fluorescence and phosphorescence analysis are reviewed and dis- 
cussed in detail. 36 refs., 5 refs. 
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25229 (ESA-SP—281-VOL-2, pp 329-331) ORFEUS 
focal plane instrumentation: the Berkeley spectrometer. Hur- 
witz, M.; Bowyer, S. Jun 1988. NTIS, PC A19/MF AO1. 
(ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A spectrograph for the ORFEUS mission that incorporates 
four varied line-space, spherically figured diffraction gratings was 
designed. The ORFEUS, a 1-m normal incidence telescope is 
equipped with 2 focal plane spectrographs. The Berkeley spectro- 
graph was developed with an optimizing raytracing computer code. 
Each grating accepts the light from 20 percent of the aperture of 
the telescope primary mirror and has a unique set of characteristics 
to cover a sub-bandpass within the 390 to 1200 A spectral range. 
Two photon-counting detectors incorporating a time delay readout 
system are used to record the spectra from all four gratings simulta- 
neously. The nominal design achieves a spectral resolution 
(FWHM) in excess of 5500 at all wavelengths within the bandpass. 
The resolution is limited primarily by the detector spatial resolu- 
tion. The | sigma astigmatism of this design varies between 13 and 
150 micrometer on the same focal surface. An independent, direct 
imaging system tracks the drift of the target within the spectrome- 
ter aperture and allows measurement of the misalignment between 
the telescope optical axis and that of the external star tracker. The 
resolution and astigmatism achievable with this design are superior 
to those of a standard Rowland spectrograph designed with the 
same constraints. 


25230 (ESA-SP—281-VOL-2, pp 341-344) Recalibration 
of the IUE scientific instrument. Imhoff, C.L.; Oliversen, 
N.A.; Nichols-Bohlin, J.; Casatella, A.; Lloyd, C. (ESA 
Tracking Station, Madrid (Spain)). Jun 1988. NTIS, PC 
A19/MF A01. (ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

The IVE instrument was recalibrated because of long time- 
scale changes in the scientific instrument, a better understanding of 
the performance of the instrument, improved sets of calibration 
data, and improved analysis techniques. Calibrations completed or 
planned include intensity transfer functions (ITF), low-dispersion 
absolute calibrations, high-dispersion ripple corrections and absolute 
calibrations, improved geometric mapping of the ITFs to spectral 
images, studies to improve the signal-to-noise, enhanced absolute 
calibrations employing corrections for time, temperature, and aper- 
ture dependence, and photometric and geometric calibrations for 
the FES. 


25231 (INIS-mf—11932) System /sup 69/GeZn - a test 
case for the investigation of defect cascades by means of 
gamma. Iwatschenko-Borho, M. (Erlangen-Nuernberg 
Univ., Erlangen (Germany, F.R.). Naturwissenschaftliche 
Fakultaet 1 - Mathematik und Physik). 17 Nov 1986. 150p. 
(In German). NTIS (US Sales Only), PC A07/MF AOi. 
Order Number DE88757405/JAW. 


In the present thesis defect cascades in 69 GeZn are investi- 
gated by gamma-PAC. Differing from former experiments the 
lately emitted gamma radiation has been observed also in the c-axis 
direction of the /sup 66/Zn monocrystal. With this ‘in-beam PAC 
method’ a new technique is presented, by which for the first time 
several transversal and longitudinal relaxation rates for only electri- 
cal quadrupole interaction can be observed. (BHO). 


25232 (JINR—13-88-303) 64K 16-bit word buffer 
memory with microprogrammable control. Ivanov, A.B.; Fam 
Kuok Chung; Cheremukhina, G.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1988. 4p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1 - 
OSTI; INIS. Order Number DE88706303/JAW. 

The buffer memory unit (64K 16-bit words) with micropro- 
grammable control is described. Wide functional possibilities permit 
to realize 16 modes of operation. The unit has two data inputs and 
is performed in CAMAC standard of 2M width. 16 refs.; 2 figs. 
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25233 (JINR-R—3-88-313) Multifunctional interface 
MULTI for IBM PC XT and AT. Grosz, T.; Kalavszky, D.; 
Rubin, G.; Tulaev, A.B.; Tumanov, A.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Phys- 
ics). 1988. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO! - OSTI; INIS. Order Number DE88706317/ 
JAW. 

Multifunctional interface MULTI for IBM XT and AT per- 
sonal computers (PC) is described. MULTI has been developed for 
the high speed data transfer between PC and experimental electron- 
ics, mainly in the field of nuclear physics. In addition to the basic 
system it is possible to built a user oriented electronics on the full 
size interface board that is compatible with the IBM-PC bus. The 
interface provides programmed I/O, input DMA data transfer and 
self test at 1, 2, 3 and 4 byte data length. Data can be transferred at 
maximum speed of 850 kbytes/s with DMA. 12 refs.; 6 figs.; 1 tab. 


25234 (JINR-R—10-88-234) ES 5012 tape-recorder con- 
troller. Kulinich, P.A.; Ol’shevskij, A.G.; Sergeeva, N.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1988. 5p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl1 - OSTI; INIS. Order Number 
DE88706326/JAW. 

A microprogrammable controller is described. It is designed 
for work with tape-recorders ES 5012-01, ES 5012-03 and can be 
connected to a computer of the type SM-4, Electronika-60, Pra- 
vetz-16. The joint connection with the direct memory access 
(DMA) interfaces or with the PC Pravetz-16 interface allows per- 
forming a set of standard operations at any of the above computers. 
Unlike the similar design, the controller is made on one plate and 
operates outside the CAMAC crate. To communicate with the con- 
troller the software is developed using programmes is FORTRAn 
(for SM-4) and FORTRAN 77 (for Pravetz-16). 3 refs.; 1 fig. 


25235 (JINR-R—11-88-320) Dynamic spectral analysis in 
finite field algebras. Kalinnikov, V.A. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR)). 1988. 12p. (In Russian). NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. Order 
Number DE88706333/JAW. 

Submitted to the journal Prib. Tekh. Ehksp. . 

A new method for recurrent calculation of dynamic spectral 
characteristics on the base of Fast Number-Theoretical Transforms 
over a Finite Field algebras is described. The estimate of its speed 
and accuracy is given. The questions of execution of arithmetic op- 
erations on the Galois Field elements and their hardware implemen- 
tation are considered. 21 refs.; 3 figs. 


25236 (LA-UR—88-4190) Adaptive enhancement of mag- 
netoencephalographic signals via multichannel filtering. 
Lewis, P.S. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 5p. (CONF-890570—1). NTIS, 
PC A02/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89005464/JAW. 

From International conference on acoustics, speech and 
signal processing; Glasgow, UK (23 May 1989). 

A time-varying spatial/temporal filter for enhancing multi- 
channel magnetoencephalographic (MEG) recordings of evoked re- 
sponses is described. This filter is based in projections derived from 
a combination of measured data and a priori models of the expected 
response. It produces estimates of the evoked fields in single trial 
measurements. These estimates can reduce the need for signal aver- 
aging in some situations. The filter uses the a priori model informa- 
tion to enhance responses where they exist, but avoids creating re- 
sponses that do not exist. Examples are included of the filter's appli- 
cation to both MEG single trial data containing an auditory evoked 
field and control data with no evoked field. 5 refs., 7 figs. 


25237 (LBL—25797) The Berkeley Atomic Resolution 
Microscope [ARM]: An update. Hetherington, C.J.D.; 
Nelson, E.C.; Westmacott, K.H.; Gronsky, R.; Thomas, G. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1989. Contract 
ACO03-76SF00098. 18p. (CONF-881155—70). NTIS, PC 
A03/MF A0Ol - OSTI; 1; GPO Dep. Order Number 
DE89010391/JAW. 


From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 
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Recent modifications to the JEOL ARM-1000 microscope 
have markedly enhanced its performance. The point resolution limit 
at 1000kV is confirmed by optical diffractograms down to 1.7{ang- 
strom} and there are firm indications of contrast transfer down to 
1.4{angstrom}. The unique tilting capability of the ARM, +- 
40{degree} biaxial tilt over the 800kV to 1000kV range, is pre- 
served at this resolution. This paper presents the measured imaging 
parameters and results of resolution tests. 8 figs., 1 tab. 


25238 (LBL—25822) Atomic resolution microscopy. 
Gronsky, R. (Lawrence Berkeley Lab., CA (USA)). Jan 
1989. Contract AC03-76SF00098. 35p. (CONF-8809321—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009227/JAW. 

From Images of materials symposium; Chicago, IL, USA (26 
Sep 1988). 

Compared to other atomic imaging methods such as field ion 
microscopy and scanning tunneling microscopy, the technique de- 
scribed here is a true “microscopy” because, in the traditional 
sense, it uses lenses. It therefore also uses the equations of optics, 
and it draws on a long and familiar history of image simulation and 
image interpretation. Nevertheless it is also a “destructive” tech- 
nique, requiring that the sample be made thin enough to transmit 
electrons. It is a hardware-intensive technique, requiring that the 
transmission electron microscope used for atomic resolution imag- 
ing be of exceptional design and condition. And it is a precise tech- 
nique, requiring that the operator tune in a specific focus setting to 
within a few nanometers at worst. Help is on the way however 
with the incessant development of new computer-based instrumen- 
tation, new and “friendly” algorithms for image simulation, and on- 
line, real-time computer processing. The outlook for future images 
of materials at atomic resolution is excellent. 5 refs., 16 figs. 


25239 (N—89-15218) High resolution video monitoring of 
coating thickness during plasma spraying. Miller, R.A. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1988. 6p. (NASA- 
TM—101423; E—4523; NAS—1.15:101423; CONF- 
881026—). NTIS, PC A02/MF AO1. 

From National thermal spray conference; Cincinnati, OH, 
USA (24 Oct 1988). 

A new approach to monitoring the thickness of plasma 
sprayed coatings during application is described. The method em- 
ploys a high resolution video camera and width analyzer to accu- 
rately measure the dimensions of samples having simple geometries. 
This approach is best suited for cylindrical or flat substrates but it 
may also work for selected locations on more complex geometries. 
Measurement accuracy is a function of specimen dimensions and 
extent of magnification. Tolerances of plus or minus 0.5 mil (0.13 
mm) on final coating thickness can be achieved. Additionally, the 
plot of cumulative coating thickess versus the number of passes has 
proven to be a useful diagnostic tool. While the ideal plot is linear, 
strong deviations from linearity - indicating the need for corrective 
action - may be observed. 


25240 (N—89-16624, pp 51) Submillimeter heterodyne 
receiver for the CSO telescope. Gulkis, S. Aug 1988. NTIS, 
PC A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

This task is to build a cryogenically cooled 620 to 700 GHz 
astronomical receiver that will be used as a facility instrument at 
the CalTech Submillimeter Observatory (CSO) on Mauna Kea, 
Hawaii. The receiver will have applications as a very high resolu- 
tion spectrometer to investigate spectral lines in planetary and satel- 
lite atmospheres, and comets. The receiver will also be used to 
make continuum measurements of planets, satellites, and asteroids. 
During FY88, a scale model (200 GHz) SIS mixer radiometer was 
built and intrgrated into a cryostat designed for use on the CSO 
telescope. This system will serve as a model to guide the work on 
the higher frequency mixer. A solid state local oscillator source 
that covers two bands in the 600 to 700 GHz has been developed 
under contract JPL and will be delivered before the end of the 
year. Work has continued on the SIS materials needed for the 620 
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to 700 GHz mixer. Test hardware has been developed which allow 
the 1 to 5 curves for SIS material to be easily measured. 


25241 (SAND—88-2667) The frequency response of 
phased-array antennas. Brock, B.C. (Sandia National Labs., 
Albuquerque, NM (USA)). Feb 1989. Contract AC04- 
76DP00789. 55p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009710/JAW. 

The phased-array antenna will be examined from the point 
of view of effects caused by changes in frequency. Both simple 
linear arrays and the more complex conformal array are examined. 
For the conformal array, a comparison between a corporate-feed 
structure and a row series-feed structure is included. There are two 
primary effects which will be discussed: beam-pointing errors and 
distortion of large bandwidth signals. A formula for estimating the 
operating or tunable array bandwidth for narrow-bandwidth signals 
is derived. An expression for the wide-bandwidth-signal transfer 
function is also obtained and examined. It will be shown that the 
transfer function depends both on the array scan angle and the po- 
sition within the mainbeam. 25 figs. 


25242 (SAND—88-2847) An uncertainty analysis for the 
structural mechanics laboratory. Crabb, R.L. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). Mar 1988. Contract 
AC04-76DP00789. 13p. NTIS, PC A03/MF AO1 - OST]; 1; 
GPO Dep. Order Number DE89010306/JAW. 

An investigation of the uncertainties associated with instru- 
mentation used in a structural mechanics laboratory is outlined in 
this report. Results from studies made to quantify measurement data 
and various uncertainty factors related to randomness, load cells, 
linear variable differential transformers (LVDTs) and data collec- 
tion devices show that the overall uncertainty is of the order of one 
or two percent. The subject of measurement traceability is dis- 
cussed followed by a description of the system, analysis, and con- 
clusions. 4 refs., 1 tab. 


25243 (SAND—88-3333) Passive peak pressure and tem- 
perature gages. Staller, G.E. (Sandia National Labs., Albu- 
querque, NM (USA)). Mar 1989. Contract AC04- 
76DP00789. 14p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009714/JAW. 

Passive pressure and temperature gages are used at the 
Nevada Test Site to record dynamic peak pressures and tempera- 
tures during nuclear tests. These gages offer an economical method 
of recording peak conditions in the superlean grout environment of 
an underground test. Gages are procured, assembled, and stored at 
the test site by Sandia for use on nuclear tests. Technical assistance 
is provided for installation, recovery, evaluation and documentation 
of these gages. 1 ref., 6 figs. 


25244 (SAND—89-0300) DC corrections for interleaved 
linear CCD [Charge Coupled Device] arrays used in the 
LeCroy 6880 digitizer. Koenig, L.N. (Sandia National Labs., 
Albuquerque, NM (USA)). Mar 1989. Contract AC04- 
76DP00789. 23p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010293/JAW. 

The LeCroy 6880 uses 32 interleaved linear CCD arrays to 
digitize data up to 250 MHz. Each CCD array has different offset, 
droop, and gain characteristics. To obtain usable data once the out- 
puts from the CCDs are interleaved, the raw data must be "correct- 
ed” to account for these different characteristics. This report de- 
scribes the DC corrections used on raw data to compensate for the 
differences in CCD characteristics. 5 refs., 12 figs. 


25245 (UCRL—98732) Combined microstructure x-ray 
optics. Barbee, T.W. Jr. (Lawrence Livermore National 
Lab., CA (USA)). Feb 1989. Contract W-7405-ENG-48. 
36p. (CONF-8808141—12). NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number T189009902/JAW. 

From 3. international conference on synchrotron radiation 
instrumentation; Tokyo, Japan (29 Aug 1988). 

Multilayers are man-made microstructures which vary in 
depth and are now of sufficient quality to be used as x-ray, soft x- 
ray and extreme ultraviolet optics. Gratings are man-made in plane 
microstructures which have been used as optic elements for most of 
this century. Joining of these two optical microstructures to form 
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combined microstructure optical microstructures to form combined 
microstructure optical elements has the potential for greatly en- 
hancing both the throughput and the resolution attainable in these 
spectral ranges. The characteristics of these new optic elements will 
be presented and compared to experiment with emphasis on the 
unique properties of these combined microstructures. These results 
reported are general in nature and not limited to the soft x-ray or 
extreme ultraviolet spectral domains and also apply to neutrons. 19 
refs., 7 figs., 4 tabs. 


25246 (WY—C-110) Development and small-scale demon- 
stration of a reliable on-line monitor for the continuous meas- 
urement of feedstock moisture content. (W and Y Consult- 
ants Kingston Ltd., Ontario (Canada)). 1981. 27p. (CE— 
02494). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

A small-scale prototype of a simple microwave device to 
measure the total moisture content of feedstock was developed. 
The basic design employs two parallel leaky microwave pipes; one 
as an irradiator and the other as the receiver. The feedstock is 
placed on a manually operated moveing platform and occupies fully 
the designated measurement zone. Experiments show that once the 
apparatus is properly calibrated, it is capable of making rapid meas- 
urements of the total moisture content of the feedstock. Within the 
range of 10-50% of moisture content, results can be reproducible 
better than 3%. 39 refs., 5 figs., 6 tabs. 


25247 Multiplexed electronically programmable multi- 
mode ionization detector for chromatography. Wise, M.B.; 
Buchanan, M.V. (to Dept. of Energy). US Patent Applica- 
tion 7-196,693. 19 May 1988. 33p. Contract ACO05- 
840R21400. DE89009758 NTIS, PC A03/MF AOI - OSTI; 
1; GPO Dep. Order Number DE89009758/JAW. 


Method and apparatus for detecting and differentiating or- 
ganic compounds based on their electron affinity. An electron cap- 
ture detector cell (ECD) is operated in a plurality of multiplexed 
electronically programmable operating modes to alter the detector 
response during a single sampling cycle to acquire multiple simulta- 
neous chromatograms corresponding to each of the different oper- 
ating modes. The cell is held at a constant subatmospheric pressure 
while the electron collection bias voltage applied to the cell is mod- 
ulated electronically to allow acquisition of multiple chromato- 
grams for a single sample elution from a chromatograph represent- 
ing three distinctly different response modes. A system is provided 
which automatically controls the programmed application of bias 
pulses at different intervals and/or amplitudes to switch the detec- 
tor from an ionization mode to the electron capture mode and vari- 
ous degrees therebetween to provide an improved means of tuning 
an ECD for multimode detection and improved specificity. 6 figs. 


25248 Measuring electrode assembly. Bordenick, J.E. (to 
US Dept. of Energy). US Patent Application 7-186,419. 26 
Apr 1988. 16p. Contract AC11-76PN00014. DE89009591 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89009591/JAW. 

A pH measuring electrode assembly for immersion in a solu- 
tion includes an enclosed cylindrical member having an aperture at 
a lower end thereof. An electrolyte is located in the cylindrical 
member above the level of the aperture and an electrode is dis- 
posed in this electrolyte. A ring formed of an ion porous material is 
mounted relative to the cylindrical member so that a portion of this 
ring is rotatable relative to and is covering the aperture in the cy- 
lindrical member. A suitable mechanism is also provided for indi- 
cating which one of a plurality of portions of the ring is covering 
the aperture and to keep track of which portions of the ring have 
already been used and become clogged. Preferably, the electrode 
assembly also includes a glass electrode member in the center there- 
of including a second electrolyte and electrode disposed therein. 
The cylindrical member is resiliently mounted relative to the glass 
electrode member to provide for easy rotation of the cylindrical 
member relative to the glass electrode member for changing of the 
portion of the ring covering the aperture. 2 figs. 
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25249 Photon calorimeter. Chow, Tze-Show. (to Dept. 
of Energy). US Patent Application 7-185,007. 22 Apr 1988. 
19p. Contract W-7405-ENG-48. DE89009589 NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009589/JAW. 

A photon calorimeter is provided that comprises a laminar 
substrate that is uniform in density and homogeneous in atomic 
composition. A plasma-sprayed coating, that is generally uniform in 
density and homogeneous in atomic composition within the proxim- 
ity of planes that are parallel to the surfaces of the substrate, is ap- 
plied to either one or both sides of the laminar substrate. The 
plasma-sprayed coatings may be very efficiently spectrally tailored 
in atomic number. Thermocouple measuring junctions, are posi- 
tioned within the plasma-sprayed coatings. The calorimeter is 
rugged, inexpensive, and equilibrates in temperature very rapidly. 4 
figs. 


25250 Apparatus and method for characterizing conduc- 
tivity of materials. Doss, J.D. (to Dept. of Energy). US 
Patent Application 7-181,451. 13 Apr 1988. 26p. 
DE89009599 NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89009599/JAW. 

Apparatus and method for noncontact, radio-frequency 
shielding current characterization of materials. Self- or mutual in- 
ductance changes in one or more inductive elements, respectively, 
occur when materials capable of supporting shielding currents are 
placed in proximity thereto, or undergo change in resistivity while 
in place. Such changes can be observed by incorporating the 
inductor(s) in a resonant circuit and determining the frequency of 
oscillation or by measuring the voltage induced on a coupled induc- 
tive element. The present invention is useful for determining the 
critical temperature and superconducting transition width for super- 
conducting samples. 8 figs. 


25251 3-D capacitance density imaging system. Fasching, 
G.E. (to US Dept. of Energy). US Patent Application 7- 
170,229. 18 Mar 1988. 19p. DE89010114 NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010114/JAW. 

A three-dimensional capacitance density imaging of a gasi- 
fied bed or the like in a containment vessel is achieved using a plu- 
rality of electrodes provided circumferentially about the bed in 
levels and along the bed in channels. The electrodes are individual- 
ly and selectively excited electrically at each level to produce a 
plurality of current flux field patterns generated in the bed at each 
level. The current flux field patterns are suitably sensed and a den- 
sity pattern of the bed at each level determined. By combining the 
determined density patterns at each level, a three-dimensional densi- 
ty image of the bed is achieved. 7 figs. 
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REFER ALSO TO CITATION(S) 25908, 25946 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


REFER ALSO TO CITATION(S) 25366 


25252 (LA—11542-MS) MK 82 bomb characterization 
donor study. Lucht, R.A.; Hantel, L.W. (Los Alamos Na- 
tional Lab., NM (USA)). Apr 1989. Contract W-7405-ENG- 
36. 94p. NTIS, PC AO5/MF AOi - OSTI; 1; GPO Dep. 
Order Number DE89009963/JAW. 

Optical, radiographic, and electronic pin techniques were 
used to evaluate the fragmentation of tail- and side-initiated MK 82 
MOD 1 general-purpose bombs. The bombs were found to contain 
large voids in the Tritonal explosive fill, which were randomly lo- 
cated from bomb to bomb. The void-side fragments had slightly 
greater average velocity in the far field. The nonvoid-side wall ex- 
pansion rate was greater than for the void side for the first few cen- 
timeters of motion and then was overtaken by the void-side expan- 
sion in the 60- to 100-mm expansion region. The nonvoid-side be- 
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havior was quite uniform from bomb to bomb; the void-side expan- 
sion was not reproducible from bomb to bomb or from location to 
location on the same bomb. The data collected will be useful in 
evaluating suppression systems designed for use with MK 82 
bombs. 21 tabs., 52 figs., 11 refs. 


25253 (UCID—21671) Diagnostics for slapper detonator 
systems. Boberg, R.E.; Lee, R.E.; Lee, R.S.; Von Holle, W. 
(Lawrence Livermore National Lab., CA (USA)). 28 Mar 
1989. Contract W-7405-ENG-48. 19p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009679/ 
JAW. 

This report discusses diagnostics which have been used to 
evaluate CDU characteristics and performance, slapper characteris- 
tics and performance and the response of a HE detonator output 
pellet to a slapper stimulus. Many of the diagnostics discussed are 
appropriate for development and production testing. These include 
CVR current measurements, voltage probe measurements, time-of- 
flight measurements, threshold measurements, function time meas- 
urements, use of steel witness plates and determination of design 
margin. Some of the more-sophisticated, expensive diagnostics dis- 
cussed have yielded very useful information, but are not required 
for development and production testing. 8 refs., 9 figs., 1 tab. 


25254 (UCRL—53890) High-performance, extrusion-cast 
explosives with low sensitivity: Interim report No. 2. 
Scribner, K.J.; von Holtz, E.; Simpson, R.L. (Lawrence 
Livermore National Lab., CA (USA)). 10 Jan 1989. Con- 
tract W-7405-ENG-48. 40p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010279/JAW. 

Lawrence Livermore National Laboratory (LLNL) has de- 
veloped a class of explosives having both high performance for 
modern precision munitions and greater safety for reduced vulner- 
ability of launch platforms (ships, planes, ammunition storage sites) 
to enemy fire or accidents. Known as extrusion-cast explosives 
(ECXs), they have demonstrated performance levels equivalent to 
the most powerful now available, but test results indicate they are 
far less sensitive than the conventional high-energy explosives. Spe- 
cifically, in a sympathetic-detonation test, ECX that was immediate- 
ly adjacent to a deliberately-detonated donor charge did not deto- 
nate in two of three tests, whereas Comp B did detonate sympa- 
thetically in this test. Also, this ECX provided performance equiva- 
lent to that of the high-performance explosive LX-14, when tested 
in the TOW (tube-launched, optically-sighted, wire-guided) missile. 
This report describes the performance, vulnerability, and processing 
(at this stage of development) of this class of explosives. 9 refs., 18 
figs., 11 tabs. 


4502 Nuclear 





REFER ALSO TO CITATION(S) 24237, 24648, 24649, 24650, 25243, 25252, 
25265 : 


25255 (AD-A—201709/3/XAB) Historical chronology of 
Hanscom AFB 1941-1986. Del Papa, E.M.; Warner, M.P. 
(Electronic Systems Div., L.G. Hanscom Field, MA 
(USA)). Nov 1987. 78p. (ESD-TR—88-275). NTIS, PC 
A05/MF AOl1. 

This report contents are Initial Efforts; Program Guidance; 
Development, Test and Evaluation (DT&E)/Initial; Operational 
Test and Evaluation (IOT&E); Production Contract for HAVE A 
QUICK AN/ARC-164 Modification Kits; Additional HAVE 
QUICK Requirements; Additional HAVE QUICK Program Guid- 
ance; HAVE QUICK Extension; Deployment and Testing; FY 
1981 Supplemental Budget Buy of HAVE QUICK Production 
Units AN/GRC-171 HAVE QUICK Modified Radio Contract; 
HAVE QUICK for the E-3A AWACS; Program Management Re- 
sponsibility Transfer (PMRT) for the HAVE QUICK AN/ARC- 
164 Radio; HAVE QUICK for the Tactical Air Control System 
(TACS); Additional HAVE QUICK Program Guidance; Air Force 
Organizational Excellence Award to HAVE QUICK Program 
Office; HAVE QUICK for the E-3A; HAVE QUICK for NATO; 
AN/GRC-171 HAVE QUICK Modified Radio; HAVE QUICK 
Contract F19628-81-c-0151; SEEK BARON; Additional HAVE 
QUICK Program Guidance; Production, HAVE QUICK Net Roll- 
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over Problem; HAVE QUICK System Timing; GRC-171(V)4 En- 
hancements and Production; HAVE QUICK Technical Order (TO) 
Issues; HAVE QUICK GRC-171 Multiplexing (MUX) Network; 
HAVE QUICK for NATO; Navy Problem with HAVE QUICK; 
Nuclear Hardening, HAVE QUICK ARC-164C; HAVE QUICK 
GRC-171A(V)2; Midnight Madness;s HAVE QUICK GRC-171 
Multiplexing (MUX) Network; U.S. Marine Corps HAVE QUICK 
requirements; HAVE QUICK for NATO; HAVE QUICK Pro- 
gram Costs; and Summary and Conclusion. 


25256 (AD-A—202098/0/XAB) US and soviet approach- 
es to nuclear war termination: strengthening the West's hand. 
Research report. Currer, P.M. (Air War Coll., Maxwell 
AFB, AL (USA)). May 1988. 38p. (AU-AWC—88-087). 
NTIS, PC A03/MF AOl1. 

U.S. and Soviet nuclear-war termination doctrines are funda- 
mentally different, and misunderstandings about them could result 
in rapid escalation once nuclear weapons had been used. The 
period just before the nuclear threshold is reached would be a key 
time to persuade the Soviets that further conflict would be adverse 
to their interests. By taking into account evolving Soviet doctrine, 
the U.S. could strengthen its hand in resolving a burgeoning crisis. 


25257 (AD-A—203389/2/XAB) Comprehensive magni- 
tude yield estimation for nuclear explosions: a maximum-like- 
lihood general linear model (MLE-GLM88). Final technical 
report, June 1987-June 1988. Chan, W.W.; McLaughlin, 
K.L.; Jih, R.S.; Marshall, M.E.; Wagner, R.A. (Teledyne 
Geotech, Alexandria, VA (USA). Alexandria Labs.). Jun 
1988. 115p. (TGAL—87-05). NTIS, PC A06/MF AO1. 

This study performs maximum-likelihood event magnitudes 
and station effects for 111 nuclear explosions from more than 8 dif- 
ferent test sites using a general linear model. The estimates are per- 
formed for the three P-wave phases a, b, and max by considering 
the signals, non-detection, and clipping information. The bias be- 
tween a model that does not include censoring effects from non- 
detection and clipping is demonstrated. The maximum-likelihood 
magnitude estimates are performed using data for each phase indi- 
vidually and the three phases combined. The difference in mb's be- 
tween the phases is studied for some of the major test sites. A pre- 
sumed multiple event is found to be characterized with large max 
phase amplitude compared to the a phase, whereas in the case of a 
presumed cratering event showing surficial collapse, the amplitudes 
for the b and max phases are smaller instead. In addition, the biases 
are examined at several test sites that may exist for general linear 
models based on a specific test site relative to a model that contains 
sources from many test sites. The effects of assuming correlation 
among the events on the magnitude estimates using the present 
event-station distribution are investigated using an inter-event cor- 
relation model. 


25258 (AD-A—203393/4/XAB) Yield estimation of 
Novaya Zemlya explosions from short-period body waves. 
Final technical report, June 1987-June 1988. Chan, W.W.; 
McLaughlin, K.L.; Cessaro, R.K.; Marshall, M.E.; Lees, 
A.C. (Teledyne Geotech, Alexandria, VA (USA). Alexan- 
dria Labs.). Aug 1988. 102p. (TGAL—88-03). NTIS, PC 
A06/MF AO1. 

This study investigates the characteristics of Novaya Zemlya 
explosions using various body wave phases. This information will 
be used to calibrate the yields of these explosions. The azimuthal 
variation of amplitude for the Novaya Zemlya explosions as seen 
from WWSSN recordings indicates that there is a strong compo- 
nent of near-source heterogeneity due to multiple-source excitation, 
near-source structural heterogeneity, or source anisotropy. The sys- 
tematic azimuthal variation in amplitude may be modeled with a sin 
(2 Theta) curve, which allows an estimate of the magnitude bias 
due to certain network-station distributions. Several events that 
have an azimuthal variation in amplitude which departs from a sin 
(2 Theta) curve may be possible multiple explosions. Clear pP and 
pPcP depth phases can be observed in deconvolved teleseismic P- 
wave and PcP-wave source time functions from Novaya Zemlya 
events. With few exceptions, pP and pPcP delay times show a sys- 
tematic increase with increasing size. Reiative explosion-source size 
estimates are presented based on spectral measures of P, PcP, and P 
diff at EKA and WRA arrays. These spectral energy measurements 
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may be correlated with the mb estimates to provide an independent 
calibration of magnitudes. The time-domain measurements of P’P’ 
for Novaya Zemlya recorded on WWSSN stations are used to pro- 
vide a calibration of the mb estimates from P waves which are 
quite often clipped for large events. Using a distance-amplitude cor- 
rection obtained from the data set, the mb estimates for P’P’ are 
computed using a generalized linear model. 


25259 (LA—11536-MS) Nuclear weapons complex net- 
work management overview. Bailey, D.J. (Los Alamos Na- 
tional Lab., NM (USA)). Apr 1989. Contract W-7405-ENG- 
36. 15p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO Dep. 
Order Number DE89009976/JAW. 

The Nuclear Weapons Complex Network (NWCnet) is a 
computer network being built by the Department of Energy’s Com- 
puter Integrated Manufacturing (CIM) program. New NWCnet 
software is nearing completion and is receiving a comprehensive se- 
curity evaluation prior to installation. The overview discusses the 
security issues addressed by the evaluation. The overview also de- 
scribes the ways in which the sponsor’s view of the network has 
changed over the life of the project. 3 refs., 2 figs. 


25260 (LBL—26560) Science advice to the President: 
During and immediately after World War II. Seaborg, G.T. 
(Lawrence Berkeley Lab., CA (USA)). Jan 1989. Contract 
AC03-76SF00098. 27p. (CONF-890124—2). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008154/JAW. 

From American Association for the Advancement of Sci- 
ence (AAAS) annual meeting; San Francisco, CA, USA (14 Jan 
1989). 

: At the time of the outbreak of World War II the United 
States had little capacity for science advice to the President or the 
Organization of American Science for War. The National Academy 
of Sciences, created by an Act of Congress in 1863, and the Nation- 
al Research Council, created by an Executive Order in 1918, were 
in the position to be helpful, but they were not government agen- 
cies supported by the Congress and reporting directly to the Presi- 
dent and were, therefore, not designed to focus attention on such 
relatively narrow portions of the field of science as those con- 
cerned with the instrumentalities of war. A more effective organi- 
zation was the National Advisory Committee for Aeronautics 
(NACA), established by Congress in 1915 "to supervise and direct 
the scientific study of the problems of flight.” President Roosevelt, 
in June 1939, directed the NACA to become a consulting and re- 
search agency for the Joint Army and Navy Aeronautical Board at 
the outbreak of a national emergency. For some years prior to the 
outbreak of the war, the members of the NACA had become acute- 
ly conscious that they were living in a pre-war period. Vannevar 
Bush became chairman of the NACA in 1939. After the outbreak 
of war in Europe, Bush’s thoughts turned more and more to the 
need for an overall organization of science for war. It was at his 
initiative more than anyone else’s that an apparatus for science 
advice to the President and the gearing of science for aid to the 
war effort took place. 15 figs. 


25261 (ORNL/FEMA—88/1) Electromagnetic pulse 
survey of the FEMA Federal Regional Center [FRC], Thom- 
asville, Georgia. Buchanan, M.E.; Cole, O.C.; Jones, R.W.; 
Marshall, D.J. (Oak Ridge National Lab., TN (USA)). Feb 
1989. Contract AC05-840R21400. 96p. NTIS, PC A05/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89009339/ 
JAW. 

The purpose of this report is to develop an engineering 
design package for the protection of FEMA National Radio System 
(FNARS) facilities from the effects of high-altitude electromagnetic 
pulses (HEMP). This report refers to the FEMA Federal Regional 
Center (FRC) in Thomasville, Georgia. It is highly probable that 
there will be a heavy dependence upon hf radio for long-haul com- 
munications subsequent to a nuclear attack on the continental 
United States, should one occur. To maintain the FEMA hf radio 
network as a viable entity during such a situation, it is necessary 
that the FNARS facilities take protective measures against the ef- 
fects of HEMP that are likely to be created in a nuclear confronta- 
tion. 48 figs. 
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25262 (UCRL—21157) Centrifugal modeling of the col- 
lapse of cavities in dry sand: Final report. Kutter, B.L.; 
Chang, Jiang-Dong; Davis, B.C. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Dec 1988. Contract W-7405-ENG- 
48. 4lp. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89009953/JAW. 

The work reported here is part of a study to investigate the 
collapse of soil into explosion produced cavities. This problem is 
somewhat different than that in sublevel caving and bin flow stud- 
ies since the total volume of flowing soil is limited to the cavity 
volume, and the flow does not occur through an opening of fixed 
size. Underground nuclear tests produce large cavities due to va- 
porization and cavity expansion. After some time, the pressures 
within the cavity drop and the overlying soil collapses into the 
cavity. In some cases this collapse results in formation of a crater at 
the soil surface which is not desirable. The more serious concern is 
the possibility that radioactive gasses trapped in the cavity could 
escape to the atmosphere. The current study has been conducted in 
order to develop an understanding of the mechanisms of collapse 
into underground cavities so that the conditions leading to surface 
crater formation and the possibility of the escape of radioactive 
gasses can be better understood. This centrifuge model test series 
has been carried out on an idealized problem of spherical cavities 
buried in uniform clean sands. The dimensions of the model could 
not be made large enough to model actual prototypes. The dynamic 
cavity formation is not studied. The collapse is modelled by slowly 
draining fluid from a buried cavity lined with latex rubber. 17 refs., 
13 figs., 3 tabs. 


4503 Explosion Detection 
REFER ALSO TO CITATION(S) 24235, 24236 


25263 (AD-A—201728/3/XAB) Nonlinear dynamic anal- 
ysis of embedded structures. Final report, June 1986-August 
1987. Finn, W.D. (Cork Geotechnics Ltd., Castlemartyr 
(ireland)). 7 Mar 1988. 87p. NTIS, PC A05/MF AO1. 

A computer program, TARA-3, developed for conducting 
nonlinear hysteretic dynamic response analysis is presented. The 
program can operate in either a total or effective stress mode. It 
may be used to analyze the seismic response of earth structures and 
soil-structures interaction systems such as nuclear containment 
structures. Validation studies of TARA-3 using data from seismic 
tests on centrifuged models are described. These studies confirm 
the capability of TARA-3 to predict accelerations, porewater pres- 
sures, and displacements in complex soil-structures systems during 
seismic loading with acceptable accuracy and reliability for engi- 
neering design. 


25264 (SAND—88-1047) Propagation of high frequencies 
in Scandinavia. Bame, D. (Sandia National Labs., Albuquer- 
que, NM (USA)). Apr 1989. Contract AC04-76DP00789. 
55p. NTIS, PC A04/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89010278/JAW. 

To determine if seismic signals at frequencies up to 50 Hz 
are useful for detecting events and discriminating between earth- 
quakes and explosions, approximately 180 events from the three- 
component high-frequency seismic element (HFSE) installed at the 
center of the Norwegian Regional Seismic Array (NRSA) have 
been analyzed. The attenuation of high-frequency signals in Scandi- 
navia varies with distance, azimuth, magnitude, and source effects. 
Most of the events were detected with HFSE, although detections 
were better on the NRSA where signal processing techniques were 
used. Based on a preliminary analysis, high-frequency data do not 
appear to be a useful discriminant in Scandinavia. 21 refs., 29 figs., 
3 tabs. 


25265 (SAND—88-3327) Statistical analysis of yield cali- 
bration curves at NTS. Garbin, H.D. (Sandia National Labs., 
Albuquerque, NM (USA)). Jan 1989. Contract AC04- 
76DP00789. 22p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89010520/JAW. 

Data from the Sandia Seismic Net is used to analyze the pre- 
cision of yield calibration curves from the point of view of a 
Threshold Test Ban Treaty. These curves are determined using the 
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same methodology that is applied in our present techniques at NTS. 
Initially, no constraints are placed on the data set in order simulate 
the lack of knowledge of a foreign test site. Restrictions are then 
placed on events with respect to the water table, areal extent and 
yield range with improvements in the standard deviation in almost 
all cases. For NTS, the results indicate that large events (> 80 kt) 
can be measured reasonably well (RMS deviation 1.21) with no ad- 
ditional restriction on the data set. As the yields are lowered, the 
precision gets progressively worse with the depth of burial moving 
above the water table. At this point, reduction of the areal extent 
becomes more important. The one sigma level of events with yield 
< 20 kt is 1.66 for NTS. Smaller areas (70 km?) are better (1.40), 
but still high. 2 refs., 4 figs., 6 tabs. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 
REFER ALSO TO CITATION(S) 25802 


25266 (EC/AES—1986) Understanding CO/sub 2/ and 
climate. Annual report, 1985. (Environment Canada, Hull, 
PQ (Canada). Atmospheric Environment Service). 1986. 
50p. (In English and French). (CE—02448). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This is the third annual report prepared by Environment 
Canada on carbon dioxide and the climate. The report provides a 
brief review and update on the current understanding of this issue, 
from both a global and Canadian perspective. Additional back- 
ground information is given, including a formal statement on the 
role of greenhouse gases in climate variations, prepared by an inter- 
national meeting of experts (UNEP/WMO/ICSU) held in Villach, 
Austria in October, 1985; and reviews of present international and 
Canadian research activities and reports on the issue. 33 refs., 2 
figs., 1 tab. 


25267 Constrained eigenfunction method for the inversion 
of remote sensing data: application to particle size determina- 
tion from light scattering measurements. Curry, B.P. (Ar- 
gonne National Laboratory, 9700 South Cass Avenue, Ar- 
gonne, Illinois 60439-4841). Applied Optics; 28: No. 7, 1345- 
1355(1 Apr 1989). 

The Fredholm equation representing light scattering by an 
ensemble of uniform dielectric spheres is inverted to obtain the par- 
ticle size distribution responsible for the scattering features. The 
method of deconvolution involves a constrained expansion of the 
solution in Schmidt-Hilbert eigenfunctions of the scattering kernels. 
That solution is obtained which minimizes the sum of the squared 
residual errors subject to a trial function constraint. The method is, 
thus, dualistic to the well-known Phillips-Twomey method of con- 
strained linear inversion for the solution by matrix techniques of a 
Fredholm equation of the first kind in the presence of error. The 
method is implemented in doubly iterative fashion, and test decon- 
volutions containing various levels of error are presented. 
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REFER ALSO TO CITATION(S) 24022, 24023, 24428, 24448, 24451, 24588, 
24592, 24842, 25069, 25266, 25325, 25340, 25385, 25386, 25546, 25547, 25548, 
25549, 25550, 25551, 25553, 25554, 25555, 25557, 25558, 25566, 25567, 25570 


25268 (AD-A—201951/1/XAB) Wind-dependent desert 
aerosol model: radiative properties. Technical report, Novem- 
ber 1986-April 1988. Longtin, D.R.; Shettle, E.P.; Hummel, 
J.R.; Pryce, J.D. (Optimetrics, Inc., Burlington, MA 


(USA)). 19 Apr 1988. 115p. (OQMI—221). NTIS, PC A06/ 
MF AOl1. 

This report presents a desert aerosol model that predicts aer- 
osol radiative properties during background and severe dust-storm 
conditions. The model treats the desert aerosol as an external mix- 
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ture of natural carbon, water soluble, and sand particles. The sand 
consists of two kinds of particles, pure quartz and quartz contami- 
nated with a small amount of hematite. Mie calculations are per- 
formed using different size distributions and indices of refraction for 
each type of particle, and then a volume-weighting scheme is used 
to obtain the radiative properties of the aerosol as a whole. Attenu- 
ation coefficients, single scattering albedo, and asymmetry parame- 
ter are given for 68 wavelengths between 0.2 and 300 micro. The 
results indicate that extinction is wavelength-dependent for back- 
ground conditions, but increases and becomes nearly constant for 
dust-storm conditions. 


25269 (AD-A—203377/7/XAB) Contributions of particle 
absorption to mass-extinction coefficients (0.55-14 microme- 
ter) of soil-derived atmospheric dusts. Technical report, Janu- 
ary 1979-December 1982. Carlon, H.R. (Chemical Research, 
Development and Engineering Center, Aberdeen Proving 
Ground, MD (USA)). Dec 1988. 30p. NTIS, PC A03/MF 
AOl. 

Mass-extinction coefficients of soil-derived atmospheric dust 
often are determined largely by the absorption (rather than scatter- 
ing) by individual particles, especially at longer infrared wave- 
lengths. Under many conditions, reasonable estimates of mass-ex- 
tinction coefficients of dusts can be made from absorption coeffi- 
cients without detailed knowledge of particle optical constants to 
perform, for example, Mie calculations. This report discusses ab- 
sorption coefficients of dusts in the visible and IR wavelengths and 
the physical mechanisms of dust aerosol generation determining 
that portion of extinction attributable to absorption in a given dust 
cloud. Some soils, especially clays, can produce dust clouds that are 
almost pure absorbers at longer IR wavelengths. 


25270 (ANL—9009868) The relationship between in-lake 
sulfate concentration and estimates of atmospheric sulfur dep- 
osition for subregions of the eastern lake survey. Lesht, B.M.; 
Shannon, J.D. (Argonne National Lab., IL (USA)). Mar 
1989. Contract W-31109-ENG-38. 14p. NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89009868/ 
JAW. 

Estimated amounts of the total sulfur deposition at each of 
the 1798 lakes in the US Environmental Protection Agency's East- 
ern Lake Survey, obtained by using the ASTRAP model, were 
compared with the survey measurements of in-lake sulfate concen- 
tration on a subregional basis. In general, the sample median in-lake 
sulfate concentration was qualitatively correlated with the sample 
median estimated total sulfur deposition, with in-lake concentration 
increasing with increased estimated deposition. Two subregions, 3A 
(southern Blue Ridge) and 3B (Florida), however, did not fit this 
relationship. In-lake sulfate concentrations were higher than expect- 
ed in Florida and lower than expected in the southern Blue Ridge. 
Comparison of our modeled total sulfur deposition with estimated 
amounts of wet-only sulfate deposition were in good agreement in 
terms of subregional rank order. More detailed comparison of the 
magnitudes of the estimates was not done because others reported 
deposition in terms of the estimated population medians, obtained 
by using a weighting procedure based on alkalinity map class, in- 
stead of as sample medians and also used the weighting procedure 
to estimate the subregional median in-lake sulfate concentration. 7 
refs., 3 figs., 1 tab. 


25271 (BCMEP—8804) Acid rain in British Columbia. 
(British Columbia Ministry of Environment and Parks, Vic- 
toria (Canada)). 1988. 13p. (MICROLOG—88-04926). Brit- 
ish Columbia Legislative Library, Government Documents 
Division, Parliament Buildings, Victoria, BC, Canada V8V 
1X4; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $10 CAN. 

The four western Canadian provinces agreed in 1980 (North- 
west Territories in 1982) to work together to develop the basis for 
sound management of the atmospheric pollution problem. This 
booklet summarizes the areas of research involved in this program 
and includes data collected on the rate of deposition of sulphate in 
precipitation, emission inventories to identify sources of acidic 
gases, mapping of the sensitivity of terrestrial and aquatic systems 
to acidic deposition, and a description of the transport of atmos- 
pheric pollutants in western Canada. 3 refs., 6 figs. 
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25272 (DOE/ER/60498—4) Use of Free Air CO. En- 
richment (FACE) to study effects of CO. on cotton: Prelimi- 
nary summary report -- 1988. Biswas, P.K.; Hileman, D.R.; 
Bhattacharya, N.C.; Ghosh, P.P. (Tuskegee Univ., AL 
(USA)). 1988. Contract FG05-86ER60498. 29p. NTIS, PC 
A03 - OSTI. Order Number DE89009984/JAW. 

In the summer of 1988, Tuskegee University, along with 
Brookhaven National Laboratory, Manhattan College, and USDA 
laboratories in Tallahassee, FL and Phoenix, AZ, participated in 
joint program to evaluate the feasibility of using a Free Air CO: 
Enrichment (FACE) system to conduct experiments on the effects 
of elevated CO2 on cotton. The experiments were conducted in 
Yazoo City, MS, under the direction of the US Department of 
Energy, Carbon Dioxide Research Division. Tuskegee University's 
role in the project included the following objectives: (1)Soi] mois- 
ture and nutrient analysis before planting and at harvest. (2) Photo- 
synthesis and stomatal conductance measurements at ambient and 
enriched CO2 atmosphere. (3) Leaf water potential measurements. 
(4) CO: distribution patterns in the FACE array. 12 figs., 14 tabs. 


25273 (DOE/NBB—0086) Workshop on sea level rise 
and coastal processes. Mehta, A.J.; Cushman, R.M. (eds.). 
(Oak Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840R21400. 290p. (CONF-8803204—). NTIS, PC 
A13/MF A0Ol1 - OSTI; 1; GPO Dep. Order Number 
DE89010297/JAW. 

From Workshop on sea level rise and coastal processes; 
Palm Coast, FL, USA (9 Mar 1988). 

To critique the conclusions of the UF report and to reach a 
broader consensus on research needs to vastly improve shoreline 
response predictive capabilities, a Workshop on Sea Level Rise and 
Coastal Processes was held at Palm Coast, Florida, on March 9--11, 
1988. After the workshop the UF report was modified by the au- 
thors to constitute the bulk of the present report. An appendix to 
the report contains comments by the workshop participants, exclud- 
ing the authors of the UF report. These comments comprise re- 
views of the UF document and views of individual participants re- 
garding specific subject areas of their expertise, including research 
needs. While all the participants were chosen for their international 
experience and awareness of the problem, specific mention must be 
made of the contribution of John de Ronde, who was invited to 
present his view of the Dutch experience, which in many ways 
should provide insight into what may occur in other parts of the 
world at higher relative sea level. Participant comments largely re- 
inforce the conclusions of the UF contribution through additional 
illustrative examples, clarifications, and qualifications in some cases. 
The role of possible climatic changes in addition to sea-level rise in 
influencing shoreline episodic response has been pointed out by sev- 
eral participants. Some have also touched upon the need to take 
sea-level rise into account in designing coastal structures over a 
typical design lifespan of 50 years. 77 figs., 10 tabs. 


25274 (MISA—8705) Annual statistics of concentration 
cumulative ambient air monitoring network, 1985. Piche, E. 
(Ontario Ministry of the Environment, Toronto (Canada)). 
1987. 40p. (MICROLOG—88-05278). Ontario Ministry of 
the Environment, Communications Branch, 135 St. Clair 
Ave. West, 6th Floor, Toronto, ON, Canada M4V 1P5; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI1; 
$10 CAN. 

The statistical summaries presented in this report pertain to 
the 1985 analytical results obtained from the Acidic Precipitaion in 
Ontario Study cumulative ambient air monitoring network of 24 
stations. Measured were ambient concentrations of sulfur dioxide, 
sulfate, total sulfur, total nitrates, chloride, and metals. All available 
data are utilized in the calculations except results reported as being 
unreliable or approximate. The statistical summaries by station and 
region include number of samples, mean (arithmetic/geometric), 
standard deviation (arithmetic/geometric), maximum, minimum, 
and quartiles, for an average sampling period. 
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25275 (N—89-15458) Study of carbon monoxide distribu- 
tion determinations for a global transport model. Final report. 
Peters, L.K. (Kentucky Univ., Lexington (USA)). Dec 
1988. 15p. (NASA-CR—184553; NAS—1.26:184553). NTIS, 
PC A03/MF AOl1. 

The primary objective of this grant was to further the devel- 
opment of a global transport/chemistry model that simulates the 
physico-chemical behavior of methane and carbon monoxide in the 
troposphere. The computer simulation model is designed to analyze 
the processes that occur as methane and carbon monoxide are 
transported from their respective sources to their ultimate fate, e.g., 
final conversion to COs, transport to the stratosphere, deposition at 
ground level, etc. 


25276 (N—89-15468) N2O fluxes at the soil-atmosphere 
interface in various ecosystems and the global N2O budget. 
Final report, 1 October 1985-30 June 1987. Banin, A. 
(Search for Extraterrestrial Intelligence Inst., Los Altos, 
CA (USA)). 1987. 14p. (NASA-CR—184642; NAS— 
1.26:184642). NTIS, PC A03/MF AO1. 

The overall purpose of this research task is to study the ef- 
fects of soil properties and ecosystem variables on N2O exchanges 
at the soil-atmosphere interface, and to assess their effects on the 
globle N2O budget. Experimental procedures are implemented in 
various sites to measure the source/sink relations of N2O at the soil- 
atmosphere interface over prolonged periods of time as part of the 
research of biogeochemical cycling in terrestrial ecosystems. A 
data-base for establishing quantitative correlations between N2O 
fluxes and soil and environmental parameters that are of potential 
use for remote sensing, is being developed. 


25277 (OH/RD—187-G-294A) The investigation of dry 
deposition processes. Phase 2. The measurement of dry depo- 
sition fluxes. Thurtell, G.W.; Edwards, G.C.; Northrup, F.J. 
(Ontario Hydro Research Div., Toronto, ON (Canada)). 
1988. 97p. (CE—02320). Canadian Electrical Association, 
Research & Development, Suite #500, One Westmount 
Square, Montreal, PQ, Canada H3Z 2P9; $75.00 NON- 
MEMBERS; MEMBERS: PRICES UPON REQUEST, 
FUNDS CAN. 

The objective of Phase II of this dry deposition research 
program was to undertake field measurements to characterize dry 
deposition of trace pollutants for various surface types and meteor- 
ological conditions typical of Canada. To accomplish this objective, 
four intensive field studies of dry deposition were originally pro- 
posed. Over the course of Phase II, two intensive studies of SO/sub 
2/ and NO/sub 2/ deposition to snow surfaces were carried out as 
well as one intensive study over a deciduous forest and one over a 
field of carrots. This report presents the results of these four inten- 
sive studies of dry deposition. On average, the measurements of 
SO/sub 2/ deposition rates to snow and a deciduous forest were 
lower than those commonly used in dry deposition models. Aver- 
age NO/sub 2/ deposition rates to snow and SO/sub 2 deposition 
to carrots compared favourably with presently available data. The 
NO/sub 2/ deposition measurements to carrots and a deciduous 
forest showed both uptake and emission. 


25278 (ORNL/CDIAC—24/V2) Bibliography on tropical 
rain forests and the global carbon cycle: Volume 2, South 
Asia. Flint, E.P.; Richards, J.F. (Oak Ridge National Lab., 
TN (USA). Carbon Dioxide Information Analysis Center). 
Feb 1989. Contract AC05-840R21400. 352p. NTIS, PC 
A16/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89008971/JAW. 

This bibliography covers the literature on tropical rain 
forests,tropical deforestation, land-use change, tropical forest con- 
version, and shifting cultivation in South Asia (predominantly 
India, Pakistan, and Bangladesh but also including contributions in 
Burma, Ceylon, Malaysia, and Sri Lanka). It covers not only rain- 
forest ecosystems but also other ecosystems that border, derive 
from, or influence rain forests. The literature included was selected 
because of its contribution to understanding the global carbon 
cycle, changes in that cycle, and rain forests’ role in that cycle. 
Journal articles, books, and reports from 1880 to 1988 are included. 
The more than 4200 entries of this bibliography are ordered alpha- 
betically by author and are indexed by subject and author. 
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25279 (ORNL/TM—11052) 1987 annual group leader re- 
ports of the Integrated Forest Study. Lindberg, S.E.; John- 
son, D.W. (eds.). (Oak Ridge National Lab., TN (USA)). 
Mar 1989. Contract AC05-840OR21400. 55p. NTIS, PC 
A04/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89010307/JAW. 

The summaries contained in this report describe the trends in 
atmospheric deposition, canopy interactions, soil solution fluxes, 
and ecosystem budgets for the major chemical species studied. Pre- 
liminary results indicate several interesting trends across sites. The 
deposition estimates confirm the expected increase in atmospheric 
deposition at high elevation sites compared to lower elevation for- 
ests. Cloudwater interception, enhanced dry deposition due to high 
wind speeds, and increased rainfall due to this trend. At the other 
sites dry deposition was important in the input of all ions, particu- 
larly of the base cations and particularly at the dryer southeastern 
sites. The soil solution fluxes and ecosystem budget data illustrate 
the difficulties in predicting site status with respect to the degree of 
sulfate and nitrate leaching. The magnitude of nitrate leaching from 
each forest is not readily predicted by any single parameter. Simi- 
larly, the sulfur input/output budgets do not fit with any expected 
soil series effects on sulfur retention. However, patterns of alumi- 
num and base cation leaching do appear to match predictions from 
theoretical soil solution considerations. 10 figs. 


25280 (PB—89-136592/XAB) Incineration of sewage 
sludge: technical support document. (Environmental Protec- 
tion Agency, Washington, DC (USA). Office of Water Reg- 
— and Standards). 1989. 656p. NTIS, PC A99/MF 
AOl. 

Information is presented to support the numeric limits pro- 
posed in the regulations for sewage-sludge incineration for the 
metals: arsenic, beryllium, cadmium, chromium, lead, mercury, and 
nickel, and total hydrocarbons (THCs). For THCs, the numeric 
limit is a stack-combustion gas concentration, based on allowable 
ambient air quality at ground-level, site characteristics, and meteor- 
ological conditions. The limits for metals are allowable sludge con- 
centrations, based on allowable ambient air quality at ground level, 
allowable emission rates, air-dispersion factors, and data on facility 
operating conditions. A major process in determining the limits was 
the risk methodology. In the methodology, cancer potency values 
were applied and risk levels were developed based on worst-case 
emission and exposure scenarios. Air-dispersion models were used 
in the methodology to predict the maximum emission levels. They 
were also used to develop a simplified approach for determining 
compliance with the metal and THC limits. 


25281 (PB—89-136683/XAB) Concentrations and pat- 
terns of photochemical oxidants in the United States. Tilton, 
B.E.; Meeks, S.A. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Criteria 
and Assessment Office). Jan 1989. 22p. (ECAO-R—0223). 
NTIS, PC A03/MF AOl1. 

This report describes ozone and PAN levels at urban sites in 
the U.S., and of ozone at selected nonurban sites. Sample diurnal 
curves for ozone at suburban and nonurban sites are presented. 
Highest concentrations of both oxidants occur in California, where 
the second-highest 1-hr concentration of ozone in 1983 was 0.37 
ppm, and the highest PAN concentration reported in this decade 
was 0.047 ppm, in 1980. At selected nonurban sites, maximum 1-hr 
ozone levels for 1978-1981 were about half the second-highest 1-hr 
ozone levels at urban sites in those years. Examples presented of 
temporal patterns of ozone show distinct seasonality at suburban 
versus nonurban sites, and poini out potential implications for expo- 
sures to ozone of populations, vegetation, and other receptors. Data 
on co-occurrences of ozone with nitrogen dioxide or sulfur dioxide 
indicate relatively few such events at levels of potential concern for 
vegetation and public health. 
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25282 (PB—89-136691/XAB) Regional ozone modeling 
in the northeastern US: selection of meteorological episodes. 
Report for March-October 1988. Doll, D.C.; Pierce, T.E.; 
Possiel, N.C. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Atmospheric Research and Ex- 
posure Assessment Lab.). Jan 1989. 8p. (EPA—600/D-88/ 
273). NTIS, PC A02/MF AO1. 

In 1987 a study was initiated of the photochemical smog 
problem along the Northeast U.S. Corridor. The study (Regional 
Ozone Modeling for Northeast Transport (ROMNET)), has three 
major components: (1) to identify emission control strategies; (2) to 
assemble emission inventories suitable for regional ozone modeling; 
and (3) to model the control strategies with appropriate meteoro- 
logical and emissions data. One important prerequisite for the third 
component is to select 3 meteorological episodes that reflect typical 
transport patterns associated with high ozone levels. These flow re- 
gimes were along-corridor flow, recirculation, and westerly flow 
into the corridor. 


25283 (PB—89-136709/XAB) Comparison of modelled 
and measured tracer gas concentrations during the Across 
North America Tracer Experiment (ANATEX). Clark, T.L.; 
Cohn, R.D.; Seilkop, S.K.; Draxler, R.R.; Heffter, J.L. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Atmospheric Research and Exposure Assess- 
ment Lab.). Jan 1989. 17p. (EPA—600/D-88/274). NTIS, 
PC A03/MF AO1. 

The 24-hour surface concentrations of several perfluorocar- 
bon tracer gases measured during the 1987 Across North America 
Tracer Experiment (ANATEX) provided a unique continental-scale 
data set with which to evaluate long-range transport and diffusion 
models. One such model, a multilayer Lagrangian model, was eval- 
uated in the ANATEX Model Evaluation Study (AMES) by com- 
paring distributions and time series of calculated and measured 
tracer concentrations at bands of sampling sites nearly equidistant 
from one of the two tracer release sites and by computing spatial 
differences in the concentration-weighted centroids of 20, 24-hour 
tracer footprints or composite plumes. The results for this model in- 
dicated that it overemphasized the effects of the stronger upper- 
level winds. In spite of the bias in transport speed, the distributions 
of the calculated and measured concentrations were quite similar. 


25284 (PB—89-137830/XAB) Preliminary survey report: 
particleboard and plywood plants, Springfield Wood Products 
Facility, Weyerhaeuser, Inc., Springfield, Oregon, June 24, 
1982. Mortimer, V.D. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). 21 Dec 1981. 
14p. (ECTB—108-19A). NTIS, PC A03/MF AO1. 

An onsite visit was made to the Springfield Wood Products 
Facility, Springfield, Oregon, to observe the application of adhe- 
sives during the manufacturing of furniture products. All processes 
needed to take felled trees and process them into finished wood 
products were performed on site, including the production of parti- 
cleboard and plywood products. Resins used at the site include 
methylene-bisphenyl-isocyanate and polymethylene-polyphenyl-iso- 
cyanate. Control measures included curtains hung around the parti- 
cleboard press and the board/caul plate separator which effectively 
contained the rising, heated emissions from these operations for re- 
moval by the roof fans above these areas. A detector tube near the 
press indicated less than 0.5 parts per million (ppm) formaldehyde 
concentrations in this area. The board cooler and cooling tunnel 
was built onto the outside of the particleboard facility. Roof fans 
were located above the presses in the plywood facility. Workers 
handling the plywood wore gloves. Hearing protectors and safety 
glasses were required on some jobs. Respirators were available. 
While there were pockets of air in which the formaldehyde odor 
was stronger than the mild ambient level, the concentrations at this 
workplace were deemed to be low. If the wood-products industry 
is selected for in-depth study, this facility should te a prime candi- 
date for a detailed survey. 
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25285 (PB—89-140289/XAB) Health-hazard evaluation 
report HETA 86-446-1918, Siouxpreme Egg Products, Inc., 
Sioux Center, Iowa. Smith, A.B.; London, M.A.; Walling- 
ford, K.; Ornella, G.A.; Newman, M.A. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
— 1988. 35p. (HETA—86-446-1918). NTIS, PC A03/MF 

See also PB—86-223013. 

The authors conclude that a health hazard continued to exist 
from exposure to airborne egg protein. The authors recommend 
that specific engineering steps be taken in the transfer room to 
better control the visible aerosol escaping from the freshly washed 
eggs from the conveyor entrance and exit to the washer. The prac- 
tice of using compressed air from a hose to remove dust from one’s 
clothing must be discontinued. 


25286 (PB—89-142749/XAB) Contribution of wood 
smoke and motor-vehicle emissions to ambient aerosol muta- 
genicity (journal version). Lewis, C.W.; Baumgardner, R.E.; 
Stevens, R.K.; Claxton, L.D.; Lewtas, J. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Health Effects Research Lab.). Aug 1988. 7p. (EPA—600/ 
J-88/237). NTIS, PC A02/MF AO1. 

Pub. in Environmental Science and Technology, Vol. 22, 
No. 8, 968-971(Aug 1988). 

Mutagenicity is frequently considered as a screening test for 
the carcinogenicity of compounds to which humans are exposed. 
Past estimates of the mutagenicity of ambient aerosols have depend- 
ed on measurements of the mutagenic potency (refertants/microg) 
of the extractable organic matter (EOM) in Salmonella typhimur- 
ium from specific source emissions and their mass emission rate. 
This source-oriented approach requires an explicit model for the 
dispersion and possible transformation of the mutagens in the at- 
mosphere. However, a receptor-oriented approach, demonstrated 
here, requires only ambient measurements of mutagenicity and of 
trace elements that are markers for the suspected sources of the 
mutagens. During winter at a residential site, wood smoke and 
motor-vehicle emissions were found to make nearly equal contribu- 
tions to the average mutagenic concentration (refertants/cu m) of 
the fine-particle ambient aerosol. Mutagenic potency of the fine 
particle EOM traced to motor vehicles, however, was three times 
greater than that with a wood smoke origin. The results are consist- 
ent with the known potency of these sources, from source measure- 
ments. 


25287 (PB—89-143184/XAB) Health-hazard evaluation 
determination report No. 78-26-560, Mallory Battery Compa- 
ny, Lexington, North Carolina. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1979. 
34p. (HHE—78-026-560). NTIS, PC A03/MF AO1. 

Airborne concentrations of inorganic mercury were meas- 
ured at the Mallory Battery Co., in Lexington, NC on January 10 
and February 13-15, 1978. The evaluation was requested by the em- 
ployer for approximately 100 employees. A medical questionnaire 
and physical examination were administered. Mercury exposure 
ranged from 0.07 to 2.25 milligrams per cubic meter (mg/cu m) 
with all but 2 of 42 questionnaire responses showed several symp- 
toms (irritability, backache, and muscle twitch) that occurred more 
frequently than in a control group not exposed to mercury. A sig- 
nificant difference was found between the higher rate of miscar- 
riages among employees and the lower rate (0%) of a control 
group. Analysis of semen from employees showed no harmful ef- 
fects due to mercury. There was evidence of mercury absorption as 
indicated by elevated urine mercury concentrations. The investiga- 
tors conclude that there was a significant mercury exposure to em- 
ployees at the facility. The investigators recommend that-positive 
pressure respirators or self-contained breathing apparatus be sup- 
plied to employees until engineering controls are installed to reduce 
mercury exposure. A written respirator program should be devel- 
oped, hazards should be pointed out, employee exposure monitored, 
spills quickly and thoroughly cleaned up, and periodic physical ex- 
aminations and biological monitoring should be continued. 
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25288 (PB—89-143200/XAB) Health-hazard evaluation 
report HETA 83-156-1622, Leon Plastics, Grand Rapids, 
Michigan. Ahrenholz, S.H.; Anderson, K.E. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Sep 1985. 35p. (HETA—83-156-1622). NTIS, PC 
A03/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for azodicarbonamide, benzene, styrene, and toluene at Leon Plas- 
tics, Grand Rapid, Michigan in March and May 1983, and March 
1984. The evaluation was requested to investigate occupational ex- 
posures to chemical agents, particularly in the injection molding de- 
partment. Sixteen employees were interviewed. Azodicarbonamide 
concentrations ranged from undetectable to 280 micrograms per 
cubic meter (microg/m*) in May 1983, and from undetectable to 
752 microg/m* in March 1984. There is no federal standard for 
azodicarbonamide. The concentrations of the other substances were 
below their relevant standards. Ammonia, styrene, and triphenyl- 
phosphate were identified as pyrolysis products above the azodicar- 
bonamide presses. Symptoms of eye, nose and throat irritation, 
coughing, and wheezing were reported. Pulmonary-function test re- 
sults could not be linked to azodicarbonamide exposures. The au- 
thors conclude that exposure to azodicarbonamide is the probable 
cause of the reported symptoms. Recommendations include using 
engineering controls and appropriate work practices to minimize 
exposure to azodicarbonamide. 


25289 (PB—89-143358/XAB) Health-hazard evaluation 
determination report No. 75-91-489, Alcoa Aluminum Compa- 
ny, Warrick Operations, Newburgh, Indiana. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). May 1978. 36p. (HHE—75-091-489). NTIS, PC 
A03/MF AO1. 

A health-hazard evaluation, including mortality and follow- 
up environmental studies of worker exposure to oil mists, coal tar 
pitch volatiles (CTPV), and carbon monoxide in the rolling mills of 
the Alcoa Aluminum Company Warrick Operations, Newburgh, In- 
diana was conducted. The mortality study was inconclusive due to 
the small number of expected deaths and inaccurate medical histo- 
ries. It was impossible to determine if Alcoa employees who died 
from cancer or ischemic heart disease did so as a result of their 
work exposure. Results of sampling indicate that employees work- 
ing in the anode block fabrication and kiln area were exposed to 
hazardous levels of CTPV as cyclohexane solubles. Fifteen of 17 
extracts contained benzo(a)pyrene. Employees were not exposed to 
hazardous levels of carbon monoxide and those in the hot mill area 
and cold mill oil houses were not exposed to oil mist at concentra- 
tions which would be expected to result in long-term adverse 
health effects. Recommendations included: pre-employment and 
periodic physical examination; environmental monitoring, effective 
engineering, and administrative controls to reduce exposure to 
CTPV to the lowest extent possible; disposable protective clothes 
for workers exposed to CTPV; and prompt decontamination of skin 
exposed to CTPV. 


25290 (PB—89-144505/XAB) Modeling the impact of 
ozone x drought interactions on regional crop yields (journal 
version). King, D.A. (Portland Univ., OR (USA)). 1988. 
16p. NTIS, PC A03/MF AO1. 

The influence of soil moisture stress on crop sensitivity to Os 
was evaluated for corn, cotton, soybean, and wheat grown in the 
United States by using yield forecasting models to estimate the in- 
fluence of soil moisture deficits on regional yield and a previously 
developed model to predict moisture stress x Os interactions. Re- 
duced crop sensitivity to Os was predicted for those regions and 
years for which soil moisture stress reduced yield. The models pre- 
dicted a drought-induced reduction in crop sensitivity to Os of ap- 
proximately 20% for the 1979 to 1983 period; i.e., a hypothetical 
Os-induced yield reduction of 5% for adequately watered crops 
would have been reduced to a 4% effect by the 1979 to 1983 distri- 
bution of soil moisture deficits. However, predicted drought effects 
varied. Uncertainties in the model predictions are also discussed. 


25291 (PB—89-145007/XAB) Use of kriging to estimate 
morthly ozone exposure parameters for the southeastern 
United States (journal version). Lefohn, A.S.; Knudsen, 
H.P.; McEvoy, L.R. (A.S.L. and Associates, Helena, MT 
(USA)). 1988. 11p. NTIS, PC A03/MF AO1. 
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Pub. in Environmental Pollution, Vol. 53, 27-42(1988). 

The paper explores the feasibility of (1) using kriging to pre- 
dict the monthly mean of daily 7-h mean (0900-1559) Os concentra- 
tions, (2) using kriging to estimate the percent of hourly mean O; 
concentrations equal to or greater than 0.07 ppm (137 microg/cu 
m) for a specific month, and (3) developing a quantitative relation- 
ship between the monthly mean of the daily 7-h (0900-1559) aver- 
age Os concentration and the monthly number of hourly concentra- 
tions greater than or = 0.08 ppm (157 microg/cu m). The large un- 
certainties will make it difficult to accurately estimate vegetation ef- 
fects caused by ambient levels of O3. However, if a generalized 
quantitative relationship between repeated occurrences of hourly 
mean concentrations greater than or = 0.07 or greater than or = 
0.08 ppm and vegetation effects can be developed, it may be possi- 
ble using kriged monthly values accompanied with confidence in- 
tervals, to identify those areas where vegetation may be at risk. 
However, before it will be possible to implement such an approach, 
researchers will have to better quantify the relationship between re- 
alistic Os exposures and vegetation effects. 


25292 (PB—89-145379/XAB) Assessment of aerosol 
transport into the Mojave Desert. Final report. Myrup, L.O.; 
Flocchini, R.G. (California Univ., Davis (USA)). Feb 1986. 
88p. NTIS, PC A0S5/MF AOl1. 

The objective of the project was to assess the transport of 
atmospheric aerosols into the Mojave Desert from the San Joaquin 
Valley (via Techachapi Pass), Los Angeles (via Soledad Canyon), 
and San Bernadino (via Cajon Pass). The authors conducted a field 
study in summer, 1983 to measure the concentrations of aerosols 
and the meteorology at these three sites. They measured particles in 
five size ranges with a six-hour time resolution, hourly average 
wind speed and direction, temperature, and humidity at two meters 
and ten meters above ground, upper air winds (pibals) at four-hour 
intervals, and boundary layer structure with continuous acoustic 
sounder. The upper air data were not used in the analysis. The au- 
thors developed two new analytical methods for the data set, the 8- 
sector binary method and the shaped acceptance window method. 
Both methods proved useful in analyzing the data. As expected, 
there is a net transport of aerosol from the population centers to 
the Mojave Desert at each of the three passes studied. Lead and 
sulfur aerosol transport was highest at night, and was primarily 
from the direction of the passes. Crustal elements did not show a 
directional influence, so most likely were generated locally from 
wind-dust in the Mojave Desert. 


25293 (PB—89-145387/XAB) Time series analysis of 
mortality and associated weather and pollution effects in Los 
Angeles County. Final report. Shumway, R.H.; Azari, A.S.; 
Pawitan, Y. (California Univ., Davis (USA)). 15 Sep 1988. 
40p. NTIS, PC A03/MF AO1. 

This study performed a time-series analysis of the relation- 
ships between daily mortality and daily weather and concentrations 
of six air pollutants (ozone, CO, NO2, SOs, total hydrocarbons, and 
particulates) in Los Angeles County in the years 1970-79. Mortality 
was significantly related to pollution and temperature. Specifically, 
mortality was found to be a significantly increasing function of 
each of three highly correlated pollutants -- CO, total hydrocar- 
bons, and particulates -- at any fixed temperature. Each of these 
pollutants appears to ace as a surrogate for a general condition of 
increased pollution. Mortality had a quadratic relationship with 
temperature for fixed levels of pollution, with minimum mortality 
occurring at about 75 degrees F. NOz and SO2 were much less 
strongly related to mortality than the three significant pollutants 
were. Ozone was so highly correlated with temperature that their 
individual effects could not be distinguished. Mortality is predicted 
to increase by about 10% if the significantly related pollutants in- 
crease from minimum levels to the highest levels recorded with 
temperature held constant. Results for total and cardiovascular 
mortality were similar. 
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25294 (PB—89-145395/XAB) Acquisition of acid vapor 
and aerosol concentration data for use in dry-deposition stud- 
ies in the South Coast Air Basin. Volume 1 and Volume 2. 
Final report, August 1985-March 1988. Soloman, P.A.; Fall, 
T.; Salmon, L.; Lin, P.; Vasquez, F. (California Inst. of 
Tech., Pasadena (USA). Environmental Quality Lab.). Mar 
1988. 651p. (EQL—25). NTIS, PC A99/MF AO1. 

Caltech operated a monitoring network at nine sites in the 
South Coast Air Basin for the calendar year 1986 to collect data on 
acidic gases and particles. The primary objective of the project was 
to measure the spatial and temporal distributions of gas phase and 
particle phase acids and bases to support the California Air Re- 
sources Board's dry deposition research and monitoring program. 
The authors measured the gaseous pollutants HNOs, HCl, HF, 
HBr, formic acid, acetic acid, and ammonia. They also measured 
particle chemistry in three size ranges: less than 2.2 microns aero- 
dynamic diameter, PM10 (less than 10 microns), and total particles 
(no size discrimination). Annual average PM10 concentrations 
varied between 47 micrograms/cu m near the coast to over 87 mi- 
crograms/cu m at Rubidoux. The reaction of gas-phase nitric acid 
with ammonia to form particle-phase ammonium nitrate was a 
major contributor to the high PM10 values at Rubidoux. 


25295 (PB—89-145403/XAB) SCAQS (Southern Califor- 
nia Air Quality Study) meteorological support program. Final 
report, June-December 1987. Lehrman, D.; Knuth, W.; Alex- 
ander, N.; Giroux, H.; Lehrman, L. (Technical and Business 
Systems, Santa Rosa, CA (USA)). Oct 1988. 55p. NTIS, PC 
A04/MF AO1. 

During the summer and fall of 1987, the Southern California 
Air Quality Study (SCAQS) was conducted to develop a compre- 
hensive air quality and meteorological data base for the South 
Coast Air Basin (SCAB). Extensive measurement of gaseous and 
particulate pollutants, atmospheric tracers, and meteorological con- 
ditions were made on seventeen select days. A network consisting 
of upper-air and surface sites was designed to augment the existing 
meteorological resources in the SCAB. This network consisted of 
six upper-air sites and three surface sites during the summer study 
and five upper-air and two surface sites during the fall study. The 
upper-air measurements consisted of temperature, humidity, wind 
speed, and direction as a function of height to 10,000 feet or more. 
Typically soundings were taken six times daily at 0500, 0800, 1100, 
1400, 1700, and 2200 local time. A total of 386 atmospheric sound- 
ings were made during the summer and 212 during the fall study. 
Three surface sites were established in the summer study and two 
sites in the fall study. Hourly averaged temperature and wind speed 
and direction from these sites are tabulated in the report. 


25296 (PB—89-145411/XAB) Measurements of organic 
acids in the South Coast Air Basin. Final report. Grosjean, 
D.; Williams, E.; Van Neste, A. (Grosjean (Daniel) and As- 
sociates, Inc., Ventura, CA (USA)). Sep 1988. 108p. NTIS, 
PC A06/MF AOl1. 

Ambient levels of formic acid (up to 13 ppb) and acetic acid 
(up to 16 ppb) were measured at a Southern California smog-recep- 
tor site. The results are discussed with respect to emission sources, 
in-situ formation in the atmosphere, and removal processes for or- 
ganic acids in urban atmospheres. Mobile sources contribute an esti- 
mated 20,000 kg per day of organic acids in the Los Angeles area. 
In-situ formation by ozone-hydrocarbon reactions contributes an- 
other 20,000 kg per day. Removal involves mostly dry deposition, 
with estimated deposition fluxes of 70 nmol/sq m/year for formic 
acid and acetic acid. Ambient levels of organic acids were higher 
than those of inorganic acids (nitric acid, HCl) and exceeded those 
of ozone 50% of the time, i.e., for 12 hours at night. Sampling and 
analytical methods, gas-aerosol phase partition, diurnal variations 
and relationships with other air-quality parameters and earlier liter- 
ature data are examined in detail. 


25297 (PB—89-145544/XAB) Health-hazard evaluation 
determination report No. 77-34-471, Midwest Steel Division, 
National Steel Corporation, Portage, Indiana. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Feb 1978. 25p. (HHE—77-034-471). NTIS, PC 
A03/MF AOl1. 

An evaluation of exposure of workers of the Midwest Steel 
Division of National Steel Corp., Portage, Indiana to organic sol- 
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vents, acid mists, caustics, oil mists, asbestos, and welding fumes 
during steel processing has been made. No basic steel is produced 
at this plant. Raw material in the form of hot rolled coils is re- 
ceived from other plants. The product is directed into one of three 
channels according to its intended use: (1) tin plate and tin free 
steel; (2) galvanized; or (3) cold-rolled products. The survey includ- 
ed over fifteen different areas or processes. Results of the personal 
samples were attached near the breathing zone of the employees to 
collect a representative sample of air. Atmospheric samples for par- 
ticulate oi! mist, sulfuric acid, total dust, chromic acid, zinc oxide, 
methyl chloroform, carbon monoxide, hydrogen cyanide, asbestos, 
and sodium hydroxide. An employee exposure to asbestos at the 
Deep Well exceeded both ceiling values of 0.5 fibers/cc and 10 
fibers/cc, respectively. All other samples were below the evalua- 
tion criteria. 


25298 (PB—89-145551/XAB) Health-hazard evaluation 
determination report No. 77-59-496, Kerr-McGee Chemical 
Corporation, Trona, California. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jun 1978. 
14p. (HHE—77-059-496). NTIS, PC A03/MF AOI. 

Environmental samples of airborne dust were taken and 
workers were examined at the Licons, Lithium Carbonate and Pyr- 
obar facilities at Kerr-McGee Chemical Corp. in Trona, California 
on June 21 and 22, 1977. An evaluation request came from the 
Chemical and Processing Workers Union Local 35, Trona, Califor- 
nia on behalf of approximately 50 affected workers to determine 
whether lithium carbonate (LieCO3) and anhydrous borax were 
hazardous in the concentrations found at the facilities. Blood and 
urine tests and medical examination results were generally negative. 
The authors conclude that exposures to LieCOs and borax do not 
present a health hazard, but dust exposures to crystalline tetrabor- 
ate are excessive. They recommend the use of personal protective 
equipment, good work habits, worker education, and an engineer- 
ing survey. 


25299 (PB—89-146534/XAB) Formation and spreading 
of flammable and toxic gas clouds: a survey of the current 
knowledge and need for research. Thaning, L.; Winter, S.; 
Nyren, K. (Foersvarets Forskningsanstalt, _Umeaa 
(Sweden)). Sep 1988. 107p. (In Swedish). (FOA-E—40036). 
NTIS, PC E05/MF AO1. 

The activities in this field of research have been very limited 
at the Swedish National Defense Research Establishment since 
1982. The aim of the study of the literature was to survey the state 
of the art to get a basis for future national research efforts. The 
current situation as regards general knowledge and modelling ap- 
peared to be fairly good within the following areas: Source 
strength associated with a leak form the liquid space in pressure 
vessels; Gas escape from boiling-liquid pools; and Heavy gas disper- 
sion in open and flat terrain. Modeling appeared to be absent or un- 
certain within the following areas: Evaporation from subcooled 
ground deposits; Formation of liquid pools due to impaction and 
rain out; Initial entrainment and spreading associated with large in- 
stantaneous releases, and Spreading of heavy gases in landscapes 
with complicated topography or large roughness (forest, urban 
areas, etc.). 


25300 (PB—89-148134/XAB) Predicting formaldehyde 
concentrations in manufactured housing resulting from 
medium-density fiberboard. Silberstein, S. (National Inst. of 
Standards and Technology (NEL), Gaithersburg, MD 
(USA). Center for Building Technology). Apr 1988. 19p. 
(NBSIR—88/3761). NTIS, PC A03/MF AO1. 

HUD previously issued Manufactured Home Construction 
and Safety Standards limiting formaldehyde emissions of particle- 
board and plywood paneling that were manufactured using urea- 
formaldehyde resins for use in manufactured homes. The report 
uses indoor air quality models to predict how much medium-densi- 
ty fiberboard(mdf) may be added to manufactured homes already 
containing maximum loadings of particleboard and plywood panel- 
ing, without raising the formaldehyde concentration beyond 400 
ppb. It was found that any combination of mdf that results in a 
chamber-test concentration of 300 ppb may be added to such a 
home. A sensitivity analysis was done to predict how this formalde- 
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hyde concentration limit is affected by variations in temperature, 
relative humidity, and air-exchange rate. It was concluded that lim- 
iting chamber concentrations to 200 ppb would allow for small 
errors in temperature, relative humidity, and air-exchange rate that 
might be expected to arise in practice. 


25301 (PB—89-151062/XAB) RVD 2.0 - a relief-valve 
discharge screening model (for microcomputers). Model-Simu- 
lation. Guinnup, D.; Meyer, N. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Office of Air 
Quality Planning and Standards). 1 Jan 1989. vp. NTIS CP 
DO01. 


The software is contained on 5 1/4-inch diskette, double 
density (360K), compatible with the IBM PC microcomputer. The 
diskettes are in the ASCII format. Price includes documentation, 
PB—89-151070. 

RVD 2.0 is a personal-computer model that provides esti- 
mates of short-term ambient concentrations for the screening of 
pollution sources that emit denser-than-air gases through vertical 
releases. The calculations are based on empirical equations derived 
from wind-tunnel tests. The code is written in BASIC and requires 
a BASIC interpreter for its execution. It can be executed on any 
IBM-compatible personal computer. Software Description: The 
software is written in the BASIC programming language for imple- 
mentation on IBM-PC or compatible machines using DOS 3.1 or 
higher operating system. A minimum of 512K bytes of core storage 
is required. 


25302 (PB—89-151070/XAB) RVD 2.0 - a relief valve 
discharge screening model. User’s guide. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Office 
of Air Quality Planning and Standards). Jan 1989. 58p. 
(EPA—450/4-88/024). NTIS, PC A04/MF AOl1. 

For system on diskette, see PB—89-151062. 

This document is the user’s guide for RVD 2.0, a personal 
computer model that provides estimates of short-term ambient con- 
centrations for screening pollution sources that emit denser-than-air 
gases through vertical releases. The code is based on empirical 
equations derived from wind-tunnel tests. The user’s guide de- 
scribes the bases, features, applicability and limitations of the 
model, and provides two example runs of the model for illustrative 
purposes and benchmark testing. 


25303 (PB—89-151419/XAB) Anthropogenic emissions 
data for the 1985 NAPAP (National Acid Precipitation As- 
sessment Program) inventory. Final report, November 1987- 
August 1988, Zimmerman, D.; Tax, W.; Smith, M.; Demmy, 
J.; Battye, R. (Alliance Technologies Corp., Chapel Hill, 
NC (USA)). Nov 1988. 297p. NTIS, PC A13/MF AO1. 

See also PB—89-151427 and PB—85-236768. 

The report documents the development of the anthropogenic 
emissions estimates to be used in the 1985 National Acid Precipita- 
tion Assessment Program (NAPAP) Emissions Inventory. Point 
and area source data, spanning the contiguous U.S., focus on the 
NAPAP high-priority pollutants SO2, NOx, and VOC. Detailed 
point source data were obtained for more than 100 area source cat- 
egories. Quality control was conducted at all levels of inventory 
development. This effort was the first national emissions inventory 
in which the data were actually returned to the responsible agen- 
cies for their comments and corrections. As a result, the quality of 
the annual inventory is better than that of any previously devel- 
oped national inventory. Data are summarized at various levels of 
aggregation including nation, state, and source category. Emissions 


data are also analyzed by plant size, stack height, and general 
source type. 


25304 (PB—89-151427/XAB) Area source documentation 
for the 1985 National Acid Precipitation Assessment Program 
inventory. Final report, May 1986-August 1987. Demmy, 
J.L.; Tax, W.M.; Warn, T.E. (Alliance Technologies Corp., 
Chapel Hill, NC (USA)). Dec 1988. 267p. (CH—88-05). 
NTIS, PC A12/MF AO0O1. 
See also PB—89-151419. Portions of this document are not 
fully legible. 
e€ report provides, to states and other participants and 
users of the 1985 National Acid Precipitation Assessment Program 
Emissions Inventory, a general understanding of the estimating pro- 
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cedures that will be used by NAPAP and EPA's Office of Air 
Quality Planning and Standards to generate 1985 emissions esti- 
mates for area source categories. General methodology and assump- 
tions are discussed, as well as the original source of algorithms, ac- 
tivity levels, and emission factors. Emissioi estimates are up<ated 
annually by a series of computer programs which multiply each 
current area source activity level by an emission factor that ac- 
counts for emissions removed by any control technology. County 
emissions estimates are then summed to produce national emissions 
estimates. Area sources are divided into stationary sources, mobile 
sources, solid-waste disposal, miscellaneous area sources, and addi- 
tional area sources. 


25305 (PB—89-154553/XAB) Determination of formalde- 
hyde emission from building and furnishing materials. Re- 
search report. Kivistoe, A.; Jaemsae, S. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland)). 1988. 74p. (VTT/RR— 
572). NTIS, PC E04/MF AO1. 

A chamber method was developed for determination of the 
formaldehyde emitted from building and furnishing materials. A 
fast test was also developed with which it is possible to state quick- 
ly whether any formaldehyde is emitted from the products. 


25306 (PB—89-155063/XAB) Prevention reference 
manual: control technologies. Volume 2. Post-release mitiga- 
tion measures for controlling accidental releases of air toxics. 
Final report, June 1987-September 1988. Davis, D.S.; 
DeWolf, G.B.; Ferland, K.A.; Harper, D.L.; Keeney, R.C. 
(Radian Corp., Austin, TX (USA)). Jan 1989. 215p. NTIS, 
PC A10/MF AO1. 

See also PB—87-228656 and PB—89-155055. 

This report covers post-release mitigation measures to con- 
trol accidental releases of air toxics. This can be accomplished by a 
variety of mitigation measures that can contain, capture, destroy, 
divert, or disperse the released chemical. Mitigation measures begin 
with the initial siting and layout of a facility to decrease the area 
that would be affected by a release. The extent of the area poten- 
tially affected, the concentrations of toxic chemicals reaching those 
areas, and the duration of exposure can be estimated by vapor or 
gas-dispersion modeling. The extent and magnitude of an actual re- 
lease can be determined using meteorological instruments. Other 
measures involve the use of various mitigation techniques. The gen- 
eral application costs of these methods are discussed. 


25307 (PB—89-155279/XAB) Analysis of acid-precipita- 
tion samples collected by state agencies: January-December 
1987. McCracken, R.; Shepard, L. (Global Geochemistry 
Corp., Canoga Park, CA (USA)). Feb 1989. 489p. NTIS, 
PC A21/MF AOI. 

See also PB—88-124292. Portions of this document are not 
fully legible. 

This report presents the analytical data from the 31 acid-pre- 
cipitation collection sites in the State Operated Network. Samples 
are collected weekly in plastic-bag liners and shipped in 500 ml pol- 
yethylene bottles to Global Geochemistry Corp. (the central labo- 
ratory for the network). The report contains maps showing the lo- 
cation of each site, plots of analytical data, tables of all field and 
analytical data, plots comparing field and laboratory pH and con- 
ductivity, and information on data quality. Samples are analyzed for 
pH, strong acid, conductivity, fluoride, chloride, nitrite, phosphate, 
bromide, nitrate, sulfate, ammonium, sodium, potassium, calcium 
and magnesium. 


25308 (PB—89-156137/XAB) Across North America 
Tracer Experiment (ANATEX). Volume 1. Description, 
ground-level sampling at primary sites, and meteorology. 
Technical memo. Draxler, R.R.; Heffter, J.L. (National Oce- 
anic and Atmospheric Administration, Silver Spring, MD 
(USA). Air Resources Lab.). Jan 1989. 91p. (NOAA-TM- 
ERL-ARL—167). NTIS, PC A05/MF AO1. 

See also PB—88-246863. 

Contents include: experimental design; the ground-level air- 
sampling system; description and design of perfluorocarbon tracer 
(PFT) analysis system; PFT sampler data management; PFT data 
quality assurance; meteorology. 
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25309 (PB—89-161046/XAB) Potential effects of global 
climate change on the United States. Executive Summary. 
Draft. Report to the Congress. Smith, J.B.; Tirpak, D.A. 
(Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development). Oct 1988. 
55p. NTIS, PC A04/MF AO1. 

Also available from Supt. of Docs. See also PB—89-161053. 

Scientific theory suggests that the addition of greenhouse 
gases to the atmosphere will alter the global climate. The result 
will be increasing temperatures and consequent changes in rainfall 
and other weather patterns. To help identify the effects of such a 
climate change, Congress asked the U.S. Environmental Protection 
Agency to undertake two studies on the greenhouse effect. One of 
the studies would focus on the potential health and environmental 
effects of climate change including, but not be limited to, the poten- 
tial impacts on agricultural, forests, wetlands, human health, rivers, 
lakes, estuaries as well as societal impacts. The report used regional 
data from atmospheric models known as General Circulation 
Models (GCMs) as a basis for climate-change scenarios. The GCMs 
are large models of the ocean-atmosphere system that provide the 
best scientific estimates of the impacts of increased greenhouse gas 
concentrations on climate. The GCMs generally agree concerning 
general global and latitudinal increases in temperature, but they dis- 
agree concerning other areas such as the location of hydrological 
change. The temperature changes from three different GCMs are 
shown both for the United States and several regions. These results 
are estimates of changes caused by a doubling of carbon dioxide 
levels. 


25310 (PB—89-161053/XAB) Potential effects of global 
climate change on the United States. Volume 1. Regional 
studies. Draft. Report to the Congress. Smith, J.B.; Tirpak, 
D.A. (Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development). Oct 1988. 
289p. NTIS, PC A13/MF AOI. 

Also available from Supt. of Docs. See also PB89-161046, 
and Volume 2, PB—89-161061. 

Contents include the following: global climate change, meth- 
odology, California, Great Lakes, Southeast, Great Plains. 


25311 (PB—89-161061/XAB) Potential effects of global 
climate change on the United States. Volume 2. National 
studies. Draft. Report to the Congress. Smith, J.B.; Tirpak, 
D.A. (Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development). Oct 1988. 
414p. NTIS, PC A18/MF AO1. 

Also available from Supt. of Docs. See also Volume 1, PB— 
89-161053. 

Contents include the following: water resources, sea-level 
rise, agriculture, forests, biological diversity, air quality, human 
health, urban infrastructure, electricity demand, research needs. 


25312 (PB—89-162150/XAB) Screening procedure to 
evaluate air pollution effects on Class I wilderness areas. 
Forest Service general technical report (Final). Fox, D.G.; 
Bartuska, A.M.; Byrne, J.G.; Cowling, E.; Fisher, R. 
(Forest Service, Fort Collins, CO (USA). Rocky Mountain 
Forest and Range Experiment Station). Mar 1989. 43p. 
(FSGTR-RM— 168). NTIS, PC A03/MF AO1. 

The screening procedure is intended to help wilderness man- 
agers conduct Adverse impact determinations as part of Prevention 
of Significant Deterioration (PSD) applications for sources that 
emit air pollutants that might impact class I wildernesses. The proc- 
ess provides an initial estimate of susceptibility to critical loadings 
for sulfur, nitrogen, and ozone. It also provides a basis for request- 
ing necessary additional information where potential adverse im- 
pacts are identified. 


25313 (PB—89-857163/XAB) Chromatography for pollu- 
tion and toxicological analysis. January 1987-February 1989 
(Citations from the NTIS data base). Report for January 
1987-February 1989. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Mar 1989. 83p. NTIS PC 
NO1/MF NO1. 

Supersedes PB—88-860390. 

This bibliography contains citations concerning research and 
development of chromatographic absorption processes for analysis 
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of pollution and toxins from industry. Adsorption of compounds in 
an ascending molecular weight order onto such adsorbent materials 
as activated carbon, alumina, or silica gel is discussed with refer- 
ence to performance and applications. Various air and water pollut- 
ants, wastes and toxic materials are discussed. (This updated bibli- 
ography contains 108 citations, 54 of which are new entries to the 
previous edition.) 


25314 (PB—89-857189/XAB) Cigarette smoking. Janu- 
ary 1970-February 1989 (Citations from the NTIS data base). 
Report for January 1970-February 1989, (National Technical 
Information Service, Springfield, VA (USA)). Mar 1989. 
221p. NTIS PC NO1/MF NO1. 

Supersedes PB—86-859550. 

This bibliography contains citations concerning the health 
consequences and social impact of cigarette smoking. Cigarette de- 
pendence, laws and legislation, chemical analysis of cigarettes, stud- 
ies of persons apt to become smokers, behaviors associated with 
smoking, smoking-cessation programs, medical costs incurred from 
smoking, and complications from smoking when other diseases are 
present are explored. (This updated bibliography contains 357 cita- 
tions, 58 of which are new entries to the previous edition.) 


25315 (PB—89-857346/XAB) Cigarette smoking: health 
effects of passive smoking. January 1970-February 1989 (Ci- 
tations from the NTIS data base). Report for January 1970- 
February 1989. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1989. 41p. NTIS PC NO1/MF 
NO1. 

This bibliography contains citations concerning the health 
consequences of involuntary tobacco smoking. The effects of ciga- 
rette pollutants on humans is emphasized. Animal studies are in- 
cluded. Discussion of the specific pollutants and their effects are 
presented. (Contains 56 citations fully indexed and including a title 
list.) 


25316 (PB—89-858187/XAB) Volatile organic com- 
pounds in coatings. January 1980-March 1989 (Citations from 
World Surface Coatings Abstracts). Report for January 1980- 
March 1989. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1989. 107p. NTIS PC NO1/ 
MF NO1. 

Supersedes PB—88-859467. 

This bibliography contains citations concerning the produc- 
tion of coatings that meet regulations set to reduce volatile organic 
compounds (VOC). Environmental Protection Agency regulations 
and coating compositions designed to meet those regulations are 
discussed. Citations of selected patents are included. Applications in 
automotive coatings, appliance paints, and printing inks are present- 
ed. (This updated bibliography contains 243 citations, 46 of which 
are new entries to the previous edition.) 


25317 (PB—89-858435/XAB) Dust control in rubber and 
plastic plants. January 1973-March 1989 (Citations from the 
Rubber and Plastics Research Association data base). Report 
for January 1973-March 1989. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Mar 1989. 96p. NTIS 
PC NO1/MF NO1. 

Supersedes PB—84-853241. 

This bibliography contains citations concerning the preven- 
tion of employee respiratory and epidermal ailments due to con- 
taminated atmospheres in rubber and plastics plants. Monitor tech- 
niques and contamination removal systems are described for such 
dust-emitting materials as colorants, glass fibers, ceramics, rock 
wool, PVC, rubbers, asbestos, lubricants, stabilizers, and fillers. 
Respiratory health-hazard test results, developments in dust con- 
trolling devices, and fire and explosion hazards are also examined. 
(This updated bibliography contains 246 citations, 70 of which are 
new entries to the previous edition.) 


25318 (PNL-SA—15821) MAP3S chemistry and data 
analysis. Dana, M.T. (Pacific Northwest Lab., Richland, 
WA (USA)). Apr 1988. Contract AC06-76RL01830. 9p. 
(CONF-8804257—1). NTIS, PC A02/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89009065/JAW. 
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From National Acid Precipitation Analysis Program 
(NAPAP) task group IV peer review; Austin, TX, USA (28 Apr 
1988). 

, The MAP3S Precipitation Chemistry Network (PCN) has 
operated since 1976 as the sole federally sponsored research sam- 
pling network; many research projects (discussed in project 4C-27) 
have been conducted at the nine sites over the network's history, in 
addition to routine precipitation event sampling. The sampling, 
under consistent and quality-controlled protocols, has provided a 
data base invaluable for analyses of long-term trends in precipita- 
tion acidity, and for the evaluation of acidic deposition models. The 
objectives of the MAP3S/PCN are to (1) coordinate sampling op- 
erations and maintain the separately funded network sites (de- 
scribed under project 4C-27), (2) perform chemical analyses of the 
major ionic species in network samples, (3) manage and provide 
quality assurance (QA) for the resulting precipitation and annually 
to national data bases, and (4) periodically report statistical summa- 
ries and special analyses of interest to the community. 9 refs., 2 
figs., 2 tabs. 


25319 (UCRL—100721) Climate projections with regional 
resolution. MacCracken, M.C. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Mar 1989. Contract W-7405-ENG- 
48. 10p. (CONF-8903104—1). NTIS, PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89009904/JAW. 

From 1. annual symposium on frontiers of science; Irvine, 
CA, USA (2 Mar 1989). 

Model calculations, supported by paleoclimatic and analytic 
studies and verified against a variety of cases of past climatic 
change, suggest that the global average surface air temperatures 
will increase several degrees during the next century if the increas- 
ing rates of emission of greenhouse gases continue. Such an in- 
crease would raise the long-term global average temperatures to 
levels not experienced in mid-latitudes back at least as far as the last 
interglacial 125,000 years ago--and the change would occur more 
rapidly than ecosystems have been able to adapt to in the past. 
Model projections of low latitude temperature increases of a few 
degrees would raise temperatures to levels not experienced in tens 
of millions of years. (That the models indicate such high sensitivity. 
in low latitudes is perhaps an indication that models are missing an 
important temperature stabilizing mechanism that has been hidden 
because the observed seasonal variation in temperatures in these re- 
gions is so small.) High confidence predictions of such large global- 
scale temperature changes may provide sufficient information for 
the world to institute measures to slow the rate of increase of emis- 
sions and thereby the rate of temperature change. (Reducing total 
global emissions will be very difficult without halting the increasing 
energy use and rising standard of living in the developing world.) 
14 refs. 


25320 Project airstream: COS measurements in the strat- 
osphere and troposphere. Leifer, R. (Environmental Meas- 
urements Laboratory, U.S. Department of Energy, New 
York). Journal of Geophysical Research; 94: No. D4, 5173- 
5182(20 Apr 1989). 

Stratospheric and tropospheric gas samples were collected 
and subsequently analyzed for COS under the Department of 
Enegy’s High-Altitude Sampling Program (HASP) during the years 
1980--1983. The northern hemisphere stratospheric inventories 
during these years ranged from 0.24 to 0.29 Tg. Coefficients for a 
least squares exponential fit were obtained for seasonal and latitudi- 
nal data subsets and showed profiles similar to previously published 
models. The HASP data base, when compared to these models, 
supports the concept of a low OH concentration profile in the 
lower stratosphere. Summer mixing ratios were elevated at all alti- 
tudes, indicating the need for model refinements to account for the 
seasonal difference. The results of the tropospheric samples ana- 
lyzed suggest a decreasing COS mixing ratio with altitude. 


25321 Determination of regional sources of aerosol black 
carbon in the Arctic. Kahl, J.D.; Hansen, A.D.A. (Geophysi- 
cal Monitoring for Climatic Change, NOAA). Geophysical 
Research Letters; 16: No. 4, 327-330(Apr 1989). 

Black carbon aerosol (BC), a strong absorber of visible light, 
constitutes a small but significant fraction of the effluent arising 
from carbonaceous fuel combustion processes. Estimates of the 
source strengths and geographical distribution of BC emissions, 
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needed to model their effects on radiative transfer, are currently 
unavailable. In this letter we present a methodology for estimating 
regional emissions of BC in Arctic latitudes based on the synthesis 
of three independent pieces of information: time-resolved measure- 
ments of BC and CO: at Pt. Barrow, Alaska; long-range atmospher- 
ic trajectory analyses; and tabulated value of regional fuel con- 
sumption. From a limited data base we obtain an example result in- 
dicting annual BC emissions in the Novaya Zemlya/Taymyr Penin- 
sula regions of the northern U.S.S.R. on the order of 10° g yr/sup - 
1/. copyright American Geophysical Union 1989 
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REFER ALSO TO CITATION(S) 24222, 24224, 24225, 24226, 24227, 24392, 
24553, 24955 


25322 (DOE/OR/00033—T417) Computational _ tech- 
niques in gamma-ray skyshine analysis. George, D.L. 
(Kansas Engineering Experiment Station, Manhattan 
(USA)). Dec 1988. Contract AC05-760R00033. 242p. 
NTIS, PC All/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89010156/JAW. 

Two computer codes were developed to analyze gamma-ray 
skyshine, the scattering of gamma photons by air molecules. A 
review of previous gamma-ray skyshine studies discusses several 
Monte Carlo codes, programs using a single-scatter model, and the 
MicroSkyshine program for microcomputers. A benchmark 
gamma-ray skyshine experiment performed at Kansas State Univer- 
sity is also described. A single-scatter numerical model was present- 
ed which traces photons from the source to their first scatter, then 
applies a buildup factor along a direct path from the scattering 
point to a detector. The FORTRAN code SKY, developed with 
this model before the present study, was modified to use Gauss 
quadrature, recent photon attenuation data and a more accurate 
buildup approximation. The resulting code, SILOGP, computes re- 
sponse from a point photon source on the axis of a silo, with and 
without concrete shielding over the opening. Another program, 
WALLGP, was developed using the same model to compute re- 
sponse from a point gamma source behind a perfectly absorbing 
wall, with and without shielding overhead. 29 refs., 48 figs., 13 
tabs. 


25323 Earth, air, radon and home. Nero, A. (Senior Sci- 
entist Lawrence Berkeley Laboratory's indoor-environment 
program). Physics Today; 42: No. 4, 32-39(Apr 1989). 

These four elements of our environment interact to deliver 
the largest radiation dose we receive: equivalent to what the 
world’s population would get from several Chernobyls per year. 


25324 Differential nonlinearity compensation enables the 
design of a low-cost networked MCA. Wolf, M.A.; McAtee, 
J.L. Ill. (Los Alamos National Lab., Los Alamos, NM 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 723- 
725(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

By use of an algorithm to compensate for the differential 
nonlinearity of an inexpensive integrated circuit analog to digital 
converter (ADC), the authors have been able to develop a simple, 
low-cost multichannel analyzer (MCA). The cost is low enough 
($250) to enable the use of an MCA per head in a plutonium con- 
tinuous air monitoring (CAM) system. Multiple heads are connect- 
ed to a standard personal computer via a simple networking scheme 
to allow a single computer to control a number of heads. The 
power requirements are low enough for the heads to be powered 
from a single power supply via the network cable. 
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5004 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 24429 

5006 Regulations 

REFER ALSO TO CITATION(S) 24422, 24423, 25338, 25339 


25325 (GKYA—8712) Investigation of the indoor air 
quality, airtightness, and air infiltration rates of a statistically 
random sample of 78 houses in Winnipeg. (Yuill (G.K.) and 
Associates Ltd., Winnipeg, Manitoba (Canada)). 1987. 149p. 
(MICROLOG—88-06447). Canada Mortgage and Housing 
Corporation, Annex Bldg., 628 Montreal Rd., Ottawa, ON, 
Canada K1A OP7; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

An investigation of the indoor air quality, air tightness, and 
air infiltration rates of a random sample of 78 houses in Winnipeg 
was conducted in the summer and fall of 1987. The sample consist- 
ed entirely of single detached dwellings. In addition to the air qual- 
ity and air tightness measurements taken, the physical characteris- 
tics of each house were recorded, along with information on occu- 
pant behavior and attitude towards indoor air quality. A three-level 
sampling procedure was adopted and every effort was made to 
obtain positive responses from homeowners of the houses selected 
by this procedure. Indoor air quality was determined by measuring 
the pollutant levels at three locations in the home. The pollutants 
measured were carbon dioxide, carbon monoxide, formaldehyde, 
radon, ozone, and respirable suspended particulates. Air tightness 
was measured by the fan depressurization method. Intentional open- 
ings that include chimneys, flues, intake and exhaust ports, floor 
drains, and sumps were left open. Air exchange rate was measured 
using the tracer gas technique. Initial concentrations of approxi- 
mately 50 parts per billion sulphur hexafluoride were established 
and the rate of decay was then measured over a period of one 
hour. This rate of decay was then used to calculate the rate of air 
infiltration. Indoor air quality was related to the usage of exhaust 
fans in the home. Each fan was described in detail and its frequen- 
cy of use was recorded. The noise level of each fan was measured 
with a sound level meter. Noise levels at nine preferred frequencies 
were also measured. The data of this project are available on BOSS 
and LOTUS 123 data files. 4 figs., 4 tabs. 


25326 (PB—89-155220/XAB) Quality-assurance support 
for the National Atmospheric Deposition Program and Na- 
tional Trends Network monitoring activites: 1987-1990. Inter- 
im report. Bigelow, D.S.; Bennett, B.I. (Colorado State 
Univ., Fort Collins (USA). Natural Resources Ecology 
Lab.). Feb 1989. 344p. NTIS, PC A15/MF AO1. 

See also PB—88-174438. 

This report summarizes the quality-assurance activities of the 
NADP/NTN network from mid-1987 through mid-1988. The 
report presents some accomplishments and makes recommendations 
for the network. The report discusses data quality issues relating to 
site representativeness, field versus laboratory measurements of pH, 
site operator turnover rates and various monitoring network re- 
views. The report also contains the previously released NADP/ 
NTN Instruction Manual for Site Operation and the Quality Assur- 
ance Report of NADP/NTN Deposition Monitoring for Laborato- 
ry Operations as well as an NADP/NTN quality assurance bibliog- 
raphy. 


25327 (PB—89-155261/XAB) Stability of parts-per-mil- 
lion organic cylinder gases and results of source test-analysis 
audits: Status Report Number 10. Howe, G.B.; Albritton, 
J.R.; Tompkins, S.B.; Jayanty, R.K.M.; Decker, C.E. (Re- 
search Triangle Inst., Research Triangle Park, NC (USA). 
Center for Environmental Measurement). Feb 1989. 116p. 
NTIS, PC A06/MF AOl1. 

See also PB—88-158761. 

A repository of 45 gaseous compounds including hydrocar- 
bons, halocarbon, and sulfur species was established under contract 
with the U.S. Environmental Protection Agency (USEPA). The 
main objectives of this on-going project are (1) to provide gas mix- 
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tures to EPA, state/local agencies, or their contractors, as perform- 
ance audits to assess the accuracy of source emission measurements 
in certain organic chemical manufacturing industries, (2) to cor- 
roborate the vendor's certified analysis of the gas mixtures by in- 
house analysis, (3) to determine the stability of the gas mixtures 
with time by in-house analysis, and (4) to explore the feasibility of 
materials as requested by EPA. Thus far, 31 compounds have been 
used to conduct 232 different audits. The results of these audits and 
a description of the experimental procedures used for analyses and 
available stability data are presented. 


25328 (PB—89-858203/XAB) Asbestos exposure: legisla- 
tion, liability, and litigation. January 1985-February 1989 (Ci- 
tations from the Biobusiness data base). Report for January 
1985-February 1989. (National Technical Information Serv- 
ice, oe VA (USA)). Mar 1989. 104p. NTIS PC 
N0O1/MF 

This cana contains citations concerning asbestos ex- 
posure resulting in legislation and lawsuits. Personal and corporate 
litigation cases are cited. Economic problems arising from lawsuits 
are presented. Monitoring for the determination of standards for 
legislation is also covered. Recent changes in Occupational Safety 
and Health (OSHA) and Envirionmental Protection Agency (EPA) 
rules and regulations are included. (Contains 199 citations fully in- 
dexed and including a title list.) 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 


25329 (CEA-CONF—9676) Tracer theory. Margrita, R. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Office des Rayonnements Ionisants). Sep 
1988. 15p. (CONF-8809297—). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88756993/JAW. 
From 4. conference on radioisotope application and radiation 
pee in industry; Leipzig, German D.R. (19 Sep 1988). 
Tracers are used in many fields of science to investigate 
mass transfer. The scope of tracers applications in Service of Appli- 
cations Radioisotopes (S.A.R.-France) is large and concerns natural 
and industrial systems such as Sciences of earth: hydrology - civil 
engineering - Sedimentology - environmental studies. Industrial 
field: chemical engineering - mechanical engineering. A general 
tracer methodology has been developed in our laboratories from 
these different applications fields and this paper shows these differ- 
ent points of view in using tracers; our wish is that the methods 
used in an experimental field can be employed in an another one. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 24077, 24086, 24150, 24222, 24428, 24429, 
24592, 25271, 25276, 25277, 25367, 25368, 25380, 25390, 25395, 25396, 25540, 
25543, 25566, 25567 


25330 (AD-A—202015/4/XAB) _Installation-Restoration 
Program. Phase 2. Confirmation/quantification. Stage 1. Sites 
24-WF15, 25-WF22 and 26-BST5. US Air Force Plant No. 
42, Palmdale, California. Final report, January-May 1988. 
(Engin eering-Science, Inc., Pasadena, CA (USA)). 15 Jun 
1988. 250p. NTIS, PC All/MF AOl. 

An Installation-Restoration Program (IRP) Phase II, Stage 1 
investigation was conducted at USAF Plant 42 in Palmdale, Cali- 
fornia, to confirm the presence or absence of contamination at 3 
sites. Contamination was suspected at the sites as a result of past 
spills, leaks, or waste disposal practices. A field investigation pro- 
gram was conducted, consisting of soil boring and sampling, and 
chemical analysis selected soil samples for suspected contaminants. 
Soil samples were analyzed for total petroleum hydrocarbons (EPA 
418.1), volatile organics (EPA 8240), semivolatile organics (EPA 
8270), and 8 RCRA metals plus 4 other metals. No significant con- 
taminants were found at any of the sites. No further action was rec- 
ommended for these sites because contaminants were indetectably 
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low or occurred at such low concentrations that they did not pose 
a threat to health or the environment. 


25331 (CFS/LFC—1987) Evolution of the pH of various 
forest soils over the past twenty years. Roberge, M.R. (Cana- 
dian Forestry Service, Sainte-Foy, PQ (Canada). Laurentian 
Forestry Centre). 1987. 24p. (In English and French). (MI- 
CROLOG—88-04959). Laurentian Forestry Centre, Forest- 
ry Canada, 1055 P.E.P.S. St., P.O. Box 3800, Sainte-Foy, 
PQ, Canada G1V 4C7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The pH of nine forest soils found in the three main forest 
zones of Quebec - sugar maple, balsam fir, and black spruce - was 
measured every five years, with some measurements going back to 
1961. The stands growing on these soils when the first measure- 
ments were taken were all nearly fifty years old and developing 
well. Despite the acid rain that has fallen over the past twenty 
years, the soils of these forest stands that are healthy and growing 
have not become more acidic, nor has the biochemical and micro- 
biological condition of these soils deteriorated. The increase in mer- 
chantable volume of these stands continues to be good despite the 
almost simultaneous occurrence of several causes of dieback and 
death, and a fairly high mortality rate. 25 refs., 4 tabs. 


25332 (CONF-881143—6) The use of bar code technology 
to track hazardous materials and wastes in an industrial envi- 
ronment. Chiu, S.; Habegger, L.J.; Martino, L.E.; Snider, 
M.A.; Wentz, C.A.; Donahue, B. (Argonne National Lab., 
IL (USA)). 1988. Contract W-31109-ENG-38. 18p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009884/JAW. 

From American Institute of Chemical Engineers annual 
meeting; Washington, DC, USA (27 Nov 1988). 

Real-time information on the life history of hazardous mate- 
rials and hazardous wastes (HM/HW) is essential to efficient envi- 
ronmental and health management. To obtain such information, and 
HM/HW tracking system was developed to document the chain of 
custody of HM from points of issue to points of use, and of HW 
from generation to final disposition. This paper describes the design 
considerations and the hardware and software requirements of an 
automated tracking system based on bar codes and designed to 
monitor the movement of HM/HW in fixed containers at Army in- 
stallations. Tracking procedures and potential applications of track- 
ing results are also presented. 6 refs., 3 figs., 3 tabs. 


25333 (CONF-881246—3) Design, placement, and sam- 
pling of groundwater monitoring wells for the management of 
hazardous waste disposal facilities. Tsai, S.Y. (Argonne Na- 
tional Lab., IL (USA)). 30 Sep 1988. Contract W-31109- 
ENG-38. 12p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009849/JAW. 

From Engineering materials and technology and modern en- 
gineering and technology seminar; Taipei, Taiwan (19 Dec 1988). 

Groundwater monitoring is an important technical require- 
ment in managing hazardous waste disposal facilities. The purpose 
of monitoring is to assess whether and how a disposal facility is af- 
fecting the underlying groundwater system. This paper focuses on 
the regulatory and technical aspects of the design, placement, and 
sampling of groundwater monitoring wells for hazardous waste dis- 
posal facilities. Such facilities include surface impoundments, land- 
fills, waste piles, and land treatment facilities. 8 refs., 4 figs. 


25334 (CONF-890262—3) Ground-water modeling study 
for wastewater land disposal near the Cape Cod Canal. 
Durham, L.A.; Tomasko, D.; Krummel, J. (Argonne Na- 
tional Lab., IL (USA)). 1989. Contract W-31109-ENG-38. 
20p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89009812/JAW. 

From 4. international conference on solving ground water 
problems with models; Indianapolis, IN, USA (7 Feb 1989). 

The study consisted of modeling the hydrogeology in the 
area of the-canal in two separate steady-state phases. Modeling was 
used to provide (1) a best estimate of the undisturbed state of the 
phreatic aquifer and (2) an estimate of the hydrogeologic conditions 
resulting from land disposal of wastewater. After the steady-state 
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flow model was calibrated with hydrologic parameters obtained 
from slug tests, a sensitivity analysis was performed to determine 
the effects of hydraulic conductivity on the size and location of a 
potential ground-water mound, which could significantly affect the 
performance of the land disposal process. A factor of five change in 
hydraulic conductivity from 50 to 10 ti/d produced a ground-water 
mound that reverses the local ground-water gradient, permitting 
flow of contaminated water away from the Cape Cod Canal to- 
wards the inner Cape. The results of this modeling effort led to ad- 
ditional field work, which included an aquifer pump test to better 
define the hydraulic conductivity value and reduce the uncertainty 
in the development of the ground-water mound. 3 refs., 11 figs. 


25335 (CONF-890293—1) The role of risk assessment in 
project planning at the Weldon Spring Quarry, Weldon 
Spring, Missouri. Haroun, L.A.; Peterson, J.M. (Argonne 
National Lab., IL (USA)). 1989. Contract W-31109-ENG- 
38. 7p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89009802/JAW. 

From RAP contractors technical exchange meeting; Oak 
Ridge, TN, USA (1 Feb 1989). 

This paper presents the methodology used to prepare a base- 
line risk evaluation of the bulk wastes at the quarry. The DOE is 
proposing to remove these bulk wastes and transport them approxi- 
mately 6.4 km (4 mi) to a temporary storage facility at the chemical 
plant area of the Weldon Spring site. The DOE has responsibility 
for cleanup activities at the Weldon Spring site under its Surplus 
Facilities Management Program (SFMP). A baseline risk evaluation 
is an evaluation of the potential impacts on human health and the 
environment that may result from exposure to releases of contami- 
nants from a site in the absence of site remediation. This evaluation 
is a key component of the remedial investigation (RI) process, as 
identified in guidance from the US Environmental Protection 
Agency (EPA) that addresses sites subject to the Comprehensive 
Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980, as amended by the Superfund Amendments 
and Reauthorization Act of 1986. Response actions at the Weldon 
Spring quarry are subject to CERCLA requirements because the 
quarry is listed on the EPA's National Priorities List (NPL). 


25336 (EC/E/C—1988) Polychlorinated biphenyls 
(PCBs) - fate and effects in the Canadian environment. Stra- 
chan, W.M.J. (Environment Canada, Edmonton, Alberta. 
Conservation and Protection). 1988. 103p. (MICROLOG— 
88-04809). Environment Canada, Library Services, Terrasses 
de la Chaudiere, 10 Wellington St., Ottawa, ON, Canada 
K1A 0H3; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

An environmental assessment is given of the hazards posed 
by polychlorinated biphenyls (PCBs) in Canada. Reviewing the 
data on PCB exposures in the environment leads to the conclusion 
that there is extensive contamination in most parts of the country, 
with the Great Lakes being an area of particular concern. Evidence 
suggests that the atmosphere is a major medium for transport of 
PCBs through the biosphere. The distribution of PCBs appears to 
be continental, if not global. While the quantities in the atmosphere 
may not be large compared to known world losses to the environ- 
ment, the fluxes between atmosphere and water, and possibly the 
soil, suggest this may be of importance in overall PCB cycling. In- 
formation gaps prevent reliable estimates of human exposure, al- 
though it is speculated that while foods are the major vector for 
humans, the levels for Canadians are not such as to indicate harm 
at present. Effects data for PCBs are not sufficiently revealing 
about the effects on the species in its environment. Some studies in 
the aquatic field have shown that community response is compara- 
ble in sensitivity to responses of sensitive organisms; this type of in- 
formation would lend greater confidence in assessment conclusions 
than can presently be accorded. Some toxicology data are available 
which show that distinctly different effects can be expected, de- 
pending on the degree and position of chlorine substitution in the 
biphenyl nucleus. Almost no comparable data exist for congener- 
specific environmental residue levels which would facilitate an as- 
sessment on this basis and hence a truer picture of the hazards of 
PCBs. Recommendations are made for monitoring-related activities 
to provide for a better exposure assessment. 245 refs., 20 tabs. 
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25337 (EGG-EPMG—8346) Environmental audit of the 
High Plains Grasslands Research Station, Cheyenne, Wyo- 
ming. (EG and G Idaho, Inc., Idaho Falls (USA)). Dec 
1988. Contract AC07-761D01570. 50p. NTIS, PC A03/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89010361/ 
JAW. 

An environmental audit of the High Plains Grasslands Re- 
search Station (hereafter referred to as the Station) was conducted 
by personnel from the Idaho National Engineering Laboratory, 
through Interagency Agreement with the US Department of Agri- 
culture. The audit assessed compliance with regulations promulgat- 
ed under seven major environmental statutes, and entailed discus- 
sions with Station personnel, a facility inspection/site visit, and 
records review. No Station activities were identified as posing an 
immediate threat to public health and safety. However, two major 
compliance issues were identified during the audit: (1) the accumu- 
lation of a wide variety of unwanted/excess chemical items that 
would classify as hazardous waste and (2) the discharge of non-san- 
itary wastes (including hazardous wastes) to the Station septic 
system. The first of these issues may result in an unavoidable (but 
temporary) loss of the Station’s Conditionally Exempt Small Quan- 
tity Generator status under the Resource Conservation and Recov- 
ery Act (RCRA) and the second may result in groundwater degra- 
dation from prohibited discharges in violation of state water quality 
regulations. Other miscellaneous areas of regulatory non-compli- 
ance (or potential non-compliance depending upon state agency in- 
terpretation) relate primarily to permitting violations under the 
Clean Air Act (CAA) and Clean Water Act (CWA). 1 fig., 4 tabs. 


25338 (ORNL—6526/R1) Environmental Regulatory 
Update Table, February 1989. Houlberg, L.; Langston, M.E.; 
Nikbakht, A.; Salk, M.S. (Oak Ridge National Lab., TN 
(USA)). Mar 1989. Contract AC05-840OR21400. 108p. 
NTIS, PC A06/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89008969/JAW. 

The Environmental Regulatory Update Table provides infor- 
mation on regulatory initiatives of interest to DOE operations and 
contractor staff with environmental management responsibilities. 
The table is updated each month with information from the Federal 
Register and other sources, including direct contact with regulatory 
agencies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


25339 (ORNL—6526/R2) Environmental regulatory 
update table, March 1989. Houlberg, L.; Langston, M.E.; 
Nikbakht, A.; Salk, M.S. (Oak Ridge National Lab., TN 
(USA)). Apr 1989. Contract AC05-840R21400. 108p. NTIS, 
PC A06/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89010198/JAW. 

The Environmental Regulatory Update Table provides infor- 
mation on regulatory initiatives of interest to DOE operations and 
contractor staff with environmental management responsibilities. 
The table is updated each month with information from the Federal 
Register and other sources, including direct contact with regulatory 
agencies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


25340 (ORNL/M—780) The Superfund remedial action 
decision process. Doty, C.B.; Travis, C.C. (Oak Ridge Na- 
tional Lab., TN (USA)). 1988. 87p. NTIS, PC A05/MF 
= - OSTI; 1; GPO Dep. Order Number DE89010160/ 
AW. 

The purpose of this report is to provide an analysis of the 
Superfund decision-making process and to characterize the role of 
risk assessment in this process. The study is based on the review of 
50 FY87 Records of Decision (RODs) and their corresponding sup- 
port documents. It includes both a characterization of the risk as- 
sessment methodologies used and an analysis of the role of risk in 
the decisions reviewed. Baseline risk assessments were conducted 
for 72 percent of the sites reviewed. These assessments were gener- 
ally based on adequate selection of indicator chemicals and con- 
servative assumptions regarding pathways of exposure, exposure 
point concentrations, and populations exposed. Although 54 percent 
of sites used no formal screening procedure for the selection of in- 
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dicator chemicals and over 25 chemicals were selected at some 
sites, the compounds selected were generally adequate. Some path- 
ways were noted as possible pathways of exposure but were ex- 
cluded from the risk assessments because of lack of data. 5 refs., 6 
figs., 13 tabs. 


25341 (ORNL/M—781) The superfund remedial action 
decision process: Database for selected FY87 records of deci- 
sion. Doty, C.B.; Travis, C.C. (Oak Ridge National Lab., 
TN (USA)). 1989. Contract AC05-840OR21400. 106p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010163/JAW. 

This report was prepared by Oak Ridge National 
Laboratory's Office of Risk Analysis (ORNL/ORA) for the Regu- 
latory Integration Division of EPA’s Office of Policy Analysis 
(OPA). The purpose of the report is to present data compiled for 
analysis of the Superfund decision-making process and characteriza- 
tion of the role of risk assessment in this process. Data presented 
are compiled from FY87 Records of Decision (RODs) and their 
corresponding support documents. The present report includes data 
from a total of 50 RODs from all EPA regions. These data are 
summarized and analyzed in a complementary report (Doty and 
Travis, 1989). In addition, although no computerized database has 
been developed, the data presented will be useful for addressing 
further research questions related to the Superfund remedial action 
decision process. 


25342 (ORNL/TM—10672) Qualitative validation of pol- 
lutant transport components of an unsaturated soil zone 
model (SESOIL). Hetrick, D.M.; Travis, C.C.; Leonard, 
S.K.; Kinerson, R.S. (Oak Ridge National Lab., TN 
(USA)). Mar 1989. Contract AC05-840R21400. 48p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89008965/JAW. 

Model predictions of a revised version of the soil compart- 
ment model SESOIL are compared with empirical measurements of 
pollutant transport in soil. A description of SESOIL is given, and 
modifications to the model are presented. Comparisons are per- 
formed using data from a laboratory soil column study involving 
six chemicals (dicamba, 2,4-dichlorophenoxyacetic acid, atrazine, 
diazinon, pentachlorophenol, and lindane) and data from three field 
studies involving the transport of aldicarb and atrazine. Model per- 
formance and limitations are discussed. 32 refs., 15 figs., 7 tabs. 


25343 (PB—89-151187/XAB) Geosynthetic modeling 
system - CSC Version 1.00 (for microcomputers). Software. 
Landreth, R.E. (Environmental Protection Agency, Cincin- 
nati, OH (USA). Hazardous Waste Engineering Research 
Lab.). Jan 1988. vp. NTIS CP D99. 

The software is contained on 5 1/4-inch diskettes, double 
density (360K), compatible with the IBM PC microcomputer. The 
diskettes are in the ASCII format. Price includes documentation, 
PB—89-151195 and PB—88-131263. 

The development of guidance design procedures for the 
evaluation of geosynthetic materials used in containment systems 
for landfills, surface impoundments, and waste piles was computer- 
ized to increase the speed of calculation of results and to reduce the 
frequency of human error resulting from manual calculations. A 
summary of the test procedures used in evaluating each specific ma- 
terial property is provided in the manual. Relevant standards for 
each test are referenced when available. Software Description: The 
software is written in Advanced Basic for implementation on IBM- 
PC or compatible machines using the DOS operating system. 
Memory requirement is 256 Kbytes. Special features/requirements: 
An 8086 microprocessor; one 5 1/4 inch diskette drive with con- 
troller; a detached keyboard; and a printer with an adapter board. 
A color/graphics adapter with suitable monitor is required to dis- 
play GM System graphics. 


25344 (PB—89-151195/XAB) Geosynthetic modeling 
system - CSC Version 1.00. GM system user's manual. Pat- 
terson, C.L. (Computer Sciences Corp., Cincinnati, OH 
(USA)). Jan 1988. 28p. (EPA—600/2-88/029). NTIS, PC 
A03/MF AOl1. 
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For system on diskette, see PB—89-151187. See also PB— 
88-131263. 

The development of guidance design procedures for the 
evaluation of geosynthetic materials used in containment systems 
for landfills, surface impoundments, and waste piles was computer- 
ized to increase the speed of calculation of results and to reduce the 
frequency of human error resulting from manual calculations. Po- 
tential failure modes for each geosynthetic component are estab- 
lished. A design procedure is developed for evaluating each of the 
potential failure modes. Each design procedure is based on calcula- 
tion of service conditions in the component under field conditions. 
A Design Ratio (DR) is then calculated as the ratio of the limiting 
performance of the component based on laboratory tests to the 
actual performance calculated for field conditions. Minimum values 
for Design Ratio are recommended for each design procedure. Spe- 
cific geosynthetic material properties are required to determine the 
DR in each design procedure. A suggested range of values, based 
on available data, is presented for each material property used. 


25345 (PNL-SA—16306) Hydrochemical monitoring and 
hydrogeologic characterization: Conflict and _ resolution. 
Schalla, R.; Luttrell, S.P.; Smith, R.M. (Pacific Northwest 
Lab., Richland, WA (USA)). Mar 1989. Contract AC06- 
76RLO1830. 14p. (CONF-890397—1). NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009164/ 
JAW. 

From New field measurements conference; Dallas, TX, USA 
(20 Mar 1989). 

This paper focuses on the conflicts that are inherent to the 
federal regulations of the resource Conservation and Recovery Act 
(RCRA) as codified in the Code of Federal Regulations [40 CFR 
264, Subpart F (USEPA 1987a) and 40 CFR 265, Subpart F 
(USEPA 1987b)], and the Technical Enforcement Guidance Docu- 
ment (TEGD) (USEPA 1986). The RCRA regulations are enforce- 
able laws, whereas the TEGD is strictly intended as guidance 
(USEPA 1986; Cook 1986). The conflicts addressed here result 
from the conflicting goals of (1) obtaining adequate information to 
determine the concentration and distribution of contaminants and 
(2) obtaining adequate information about the hydrologic properties 
of the aquifers through which the contaminants are transported. 
Both the hydrochemical monitoring of contaminants and the identi- 
fication of hydrogeologic characteristics of the transport medium 
are essential and required under RCRA, specifically under 40 CFR 
265.93 (USEPA 1987b). 17 refs., 2 figs. 


25346 (UBA-FB—87-084) Balance on the use and fate of 
environmental chemicals, especially cadmium, PCB and 
DEHP/DOP. Balzer, D.; Rauhut, A. (Landesgewerbeanstalt 
Bayern, Nuernberg (Germany, F.R.); Umweltbundesamt, 
Berlin (Germany, F.R.)). Aug 1988. 118p. (In German). 
Copy held by UB/TIB Hannover. 

The study of di(2-ethylhexyl)phthalate was commissioned in 
order to determine the volumes used and conditions of employment 
of this, the most widely-used plasticiser. Some 205,000 to 210,000 t 
of phthalate plasticiser are used annually in the Federal Republic of 
Germany (production + imports - exports) and DOP comprises be- 
tween around 90 and 100.000 t of this. In other words, DOP ac- 
counts for almost half of all the phthalate plasticiser used. Emis- 
sions into the air and the sewers during the production of DOP are 
low, in the order of 2.5-3.5 t/a. The overall emission of DOP 
during processing is estimated at some 700 t/a. Information provid- 
ed by the producers and processors of cadmium made it possible to 
allocate all except 7/16/13% of the cadmium processed to individ- 
ual purposes. (Cadmium processed into products in 1981-83 = 
1879, 2027, 2186 tCd). PCB was last produced in the Federal Re- 
public of Germany in 1983, imported PCB was used in 1984, since 
which time no new quantities have been used in West Germany. 
Between 1971 and 1984 PCB was used only in the ‘closed’ areas 
transformers, condensors and in hydraulic fluid in underground 
coal mining. Before 1971 it was also used in ‘open’ applications. 
(orig.) With 13 refs., 32 tabs., 2 figs. 
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25347 Optical chemical sensors for environmental moni- 
toring. Angel, S.M.; Daley, P.F.; Kulp, T.J. (Lawrence 
Livermore National Lab., Environmental Sciences Div., 
Livermore, CA (US)). pp 2296-2297 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

At Lawrence Livermore National Laboratory the authors 
are investigating models for measuring low concentrations of toxic 
contaminants in-situ using optical fibers and fieldable spectrometers. 
This requires the development of optical chemical sensors - Op- 
trodes - that have high sensitivity and selectivity. It also requires 
developing portable spectrometer systems that are specially suited 
to make measurements of low signals over optical fibers. Organoch- 
lorides are major contaminants in ground water. Because of this, 
chloroform and trichloroethylene (TCE) have been the authors pri- 
mary targets in developing optical sensors. They have developed an 
optrode that is sensitive to trace quantities of these two contami- 
nants. 
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REFER ALSO TO CITATION(S) 24150, 24224, 24225, 24226, 24227, 24230 


25348 (AERE-R—12844) Sorption of radionuclides on 
hard rocks. Berry, J.A.; Bourke, P.J.; Green, A.; Littleboy, 
A.K. (UKAEA Harwell Lab. (UK). Chemistry Div.). Sep 
1987. 2ip. H.M. Stationery Office, London, price Pound 
8.00. 

Methods for measuring sorption on hard rocks, particularly 
of strontium, caesium, neptunium and americium on Darley Dale 
sandstone and Welsh slate have been investigated. The methods 
tried included batch tests with crushed rock and tests of simultane- 
ous diffusion and convection with sorption on intact rock. High 
pressures (800m H/sub 2/0) were used in the convective tests to 
pump water quickly through the rock samples and to measure high 
sorptivities in times shorter than those needed in the diffusive meth- 
ods with intact samples. 


25349 (NUREG/CR—4879-Vol.2) Demonstration of per- 
formance modeling of a low-level waste shallow-land burial 
site: A comparison of predictive radionuclide transport model- 
ing versus field observations at the ’’A’’disposal area, Chalk 
River Nuclear Laboratories. Robertson, D.E.; Bergeron, 
M.P.; Holford, D.; Abel, K.H.; Thomas, C.W.; Myers, 
D.A.; Champ, D.R.; Killey, R.W.D.; Moltyaner, G.L.; 
Young, J.L.; Ohnuki, T. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Pacific 
Northwest Lab., Richland, WA (USA)). Mar 1989. Con- 
tract AC06-76RL01830. 154p. (PNL—6175-Vol.2). NTIS, 
PC A08/MF AOl - GPO - OSTI. Order Number 
T189009566/JAW. 

Before a license can be obtained to construct a facility for 
the shallow-land burial of low-level wastes, the US Nuclear Regu- 
latory Commission must be assured that the facility will meet both 
performance objectives and prescriptive requirements set forth in 
10CFR61, "Licensing Requirements for Land Disposal of Radioac- 
tive Waste.” Subpart D, Section 61.50(a) (2) of 1OCRF61 states that 
a "disposal site shall be capable of being characterized, modeled, 
analyzed and monitored.” In order to test the concept of "site mo- 
delability,” a 33-year old low-level radioactive waste disposal site, 
the “A” Disposal Area, at Chalk River Nuclear Laboratories 
(CRNL), Canada, was used as a field location for evaluating the 
process of site characterization and the subsequent modeling predic- 
tion of radionuclide transport from the site by groundwater. This 
report is the second of two such evaluations and was performed by 
comparing the actual measured radionuclide migration with pre- 
dicted migration estimated from hydrologic/radionuclide transport 
modeling. Using a temporally varying ®°Sr retardation factor to ac- 
count for changing concentrations of acidity and competing ions in 
the source materials, a reasonably good agreement was obtained be- 
tween observed and predicted ®Sr migration in the groundwater. 
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However, trace amounts of '°7Cs and /sup 239{minus}240/Pu have 
migrated faster than expected at this site. 31 refs., 54 figs., 15 tabs. 


25350 (ORNL/RASA—87/18) Results of the baseline ra- 
diological survey at Eglin Air Force Base, Fort Walton 
Beach, Fiorida. Foley, R.D.; Carrier, R.F. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1989. Contract AC05- 
84OR21400. 42p. NTIS, PC A03 - OSTI. Order Number 
DE89009911/JAW. 

Air Force Research, Development, Testing, and Evaluation 
(RDT and E) of depleted uranium (DU) as a conventional muni- 
tions component began at Eglin Air Force Base (AFB), Florida. 
The relatively small volumes of depleted uranium waste (DUW) 
generated during these efforts were disposed of at commercial dis- 
posal sites. Oak Ridge National Laboratory (ORNL) was awarded 
a management contract by the US Air Force to oversee the repack- 
aging, transportation, and disposal of the DUW. The ORNL Meas- 
urement Applications and Development (MAD) group participated 
in the contract administration by providing advice in planning, site 
radiological baseline characterization surveys, radiation safety 
audits, and a followup site verification survey. The reason for these 
baseline surveys was to determine the radiological conditions on: 
(1) two areas where uranium had been handled, and (2) a section of 
public roadway over which the radioactive material would be 
hauled from one site to another on the base. The findings of this 
survey constitute the radiological baseline for the repackaging oper- 
ation. 3 refs., 13 figs., 7 tabs. 


25351 (ORNL/RASA—88/14) Results of the radiological 
survey at 60 Trudy Drive (LJ057), Lodi, New Jersey. Foley, 
R.D.; Carrier, R.F.; Floyd, L.M.; Crutcher, J.W. (Oak 
Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840OR21400. 17p. NTIS, PC A03/MF AO! - OSTT; 1; 
GPO Dep. Order Number DE89009910/JAW. 

During the early years of operation Maywood Chemical 
Works (MCW) stored wastes and residues in low-lying areas west 
of the processing facilities. In the early 1930s, these areas were sep- 
arated from the rest of the property by the construction of New 
Jersey State Highway 17. The Stepan property, the interim storage 
facility, and several vicinity properties have been designated for re- 
medial action by the Department of Energy (DOE). As a result of 
the Energy and Water Appropriations Act of Fiscal Year 1984, the 
property discussed in this report and properties in its vicinity con- 
taminated with residues from the former MCW, were included as a 
decontamination research and development project under the DOE 
Formerly Utilized Sites Remedial Action Program. As part of this 
project, DOE is conducting radiological surveys in the vicinity of 
the site to identify properties contaminated with residues derived 
from the MCW. The principal radionuclide of concern is thorium- 
232. The radiological survey discussed in this report is part of that 
effort and was conducted, at the request of DOE, by members of 
the Measurement Applications and Development group of the Oak 
Ridge National Laboratory. A radiological survey of the private, 
residential property at 60 Trudy Drive, Lodi, New Jersey, was 
conducted during 1986. The survey and sampling of the ground 
surface, as well as the subsurface investigation, were carried out. 


25352 (ORNL/RASA—88/15) Results of the radiological 
survey at 100 Hancock Street (LJ058), Lodi, New Jersey. 
Foley, R.D.; Carrier, R.F.; Floyd, L.M.; Crutcher, J.W. 
(Oak Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840R21400. 17p. NTIS, PC A03/MF AO] - OSTIT; 1; 
GPO Dep. Order Number DE89009916/JAW. 

During the early years of operation, Maywood Chemical 
Works (MCW) stored wastes and residues in low-lying areas west 
of the processing facilities. In the early 1930s, these areas were sep- 
arated from the rest of the property by the construction of New 
Jersey State Highway 17. The Stepan property, the interim storage 
facility, and several vicinity properties have been designated for re- 
medial action by the Department of Energy (DOE). The property 
discussed in this report and properties in its vicinity contaminated 
with residues from the former MCW, were included as a decon- 
tamination research and development project under the DOE For- 
merly Utilized Sites Remedial Action Program. As part of this 
project, DOE is conducting radiological surveys in the vicinity of 
the site to identify properties contaminated with residues derived 
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from the MCW. The principal radionuclide of concern is thorium- 
232. The radiological survey discussed in this report is part of that 
effort and was conducted, at the request of DOE, by members of 
the Measurement Applications and Development group of the Oak 
Ridge National Laboratory. A radiological survey of the commer- 
cial property at 100 Hancock Street, Lodi, New Jersey, was con- 
ducted. 4 refs., 3 figs., 3 tabs. 


25353 (ORNL/RASA—88/16) Results of the radiological 
survey at 80 Hancock Street (LJ059), Lodi, New Jersey. 
Foley, R.D.; Carrier, R.F.; Floyd, L.M.; Crutcher, J.W. 
(Gak Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840R21400. 17p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89009915/JAW. 

During the early years of operation, Maywood Chemical 
Works (MCW) stored wastes and residues in low-lying areas west 
of the processing facilities. In the early 1930s, these areas were sep- 
arated from the rest of the property by the construction of New 
Jersey State Highway 17. The Stepan property, the interim storage 
facility, and several vicinity properties have been designated for re- 
medial action by the Department of Energy (DOE). The property 
discussed in this report and properties in its vicinity contaminated 
with residues from the former MCW, were included as a decon- 
tamination research and development project under the DOE For- 
merly Utilized Sites Remedial Action Program. As part of this 
project, DOE is conducting radiological surveys in the vicinity of 
the site to identify properties contaminated with residues derived 
from the MCW. The principal radionuclide of concern is thorium- 
232. The radiological survey discussed in this report is part of that 
effort and was conducted, at the request of DOE, by members of 
the Measurement Applications and Development group of the Oak 
Ridge National Laboratory. A radiological survey of the commer- 
cial property at 80 Hancock Street, Lodi, New Jersey, was con- 
ducted. 4 refs., 3 figs., 3 tabs. 


25354 (ORNL/RASA—88/26) Results of the radiological 
survey at 8 Hancock Street (LJ026), Lodi, New Jersey. 
Foley, R.D.; Carrier, R.F.; Floyd, L.M.; Crutcher, J.W. 
(Oak Ridge National Lab., TN (USA)). Mar 1989. Contract 
AC05-840OR21400. 26p. NTIS, PC A03/MF AO! - OSTIT; 1; 
GPO Dep. Order Number DE89009914/JAW. 

During the early years of operation, Maywood Chemical 
Works (MCW) stored wastes and residues in low-lying areas west 
of the processing facilities. In the early 1930s, these areas were sep- 
arated from the rest of the property by the construction of New 
Jersey State Highway 17. The Stepan property, the interim storage 
facility, and several vicinity properties have been designated for re- 
medial action by the Department of Energy (DOE). The property 
discussed in this report and properties in its vicinity contaminated 
with residues from the former MCW, were included as a decon- 
tamination research and development project under the DOE For- 
merly Utilized Sites Remedial Action Program. As part of this 
project, DOE is conducting radiological surveys in the vicinity of 
the site to identify properties contaminated with residues derived 
from the MCW. The principal radionuclide of concern is thorium- 
232. The radiological survey discussed in this report is part of that 
effort and was conducted, at the request of DOE, by members of 
the Measurement Applications and Development group of the Oak 
Ridge National Laboratory (ORNL). A radiological survey of the 
private, residential property at 8 Hancock Street, Lodi, New 
Jersey, was conducted during 1985 and 1986. Preliminary results 
were obtained and survey and sampling of the ground surface, as 
well as the subsurface investigation, were carried out. The reported 
results are augmented by hole logging data obtained during a sepa- 
rate, independent investigation of the property by Bechtel National 
Incorporated (BNI). 5 refs., 7 figs., 4 tabs. 


25355 (ORNL/RASA—88/63) Results of the followup 
site verification survey at Eglin Air Force Base, Fort Walton 
Beach, Florida. Foley, R.D.; Floyd, L.M. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1989. Contract ACO05- 
84OR21400. 47p. NTIS, PC A03 - OSTI. Order Number 
DE89009912/JAW. 

Air Force Research, Development, Testing, and Evaluation 
(RDT and E) of depleted uranium (DU) as a conventional muni- 
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tions component beam at Eglin Air Force Base (AFB), Florida. 
The relatively small volumes of depleted uranium waste (DUW) 
generated during these efforts were disposed of at commercial dis- 
posal sites. However, as the utility of DU as a munition component 
became well established,larger volumes of DUW from RDT and E 
efforts were produced. Oak Ridge National Laboratory (ORNL) 
was awarded a management contract by the US Air Force to over- 
see the repackaging, transportation, and disposal of the DUW. The 
baseline surveys were carried out to determine the radiological con- 
ditions on: (1) the two areas where uranium had been handled, and 
(2) the section of public roadway on the base over which the radio- 
active material was hauled from one site to another. The findings of 
that survey constitute the radiological baseline for the repackaging 
operation. After removal of the radioactive waste material, the fol- 
lowup site verification survey was conducted on the same three 
areas (i.e., the two areas where DUW had been handled and the 
public roadway over which it was hauled). The results of this 
survey characterize the radiological conditions on those areas sub- 
sequent to the repackaging, removal,and disposal operations. Data 
from the baseline study are included in the figures, tables, and text 
of this report for ease of comparison with the followup data and 
are referred to as baseline data. 4 refs., 15 figs., 9 tabs. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 24125, 24618, 25398, 25399, 25496 


25356 (DOE/ER/60263—T2) Infiltration characteristics 
and hydrologic modeling of disturbed land, Moshannon, Penn- 
sylvania, Lemieux, C.R. (Pennsylvania State Univ., Univer- 
sity Park (USA)). Aug 1987. Contract FG02-84ER60263. 
60p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89008468/JAW. 

A series of 97 infiltration tests were conducted on a 120 ha 
disturbed watershed (a reclaimed mine site), under variable surface 
age (1, 2, 3, 4, 8, and 9 years), rainfall intensity (2--11 cm/hr), and 
antecedent moisture conditions (4--40% by volume). Infiltration 
characteristics of the minesoils were determined, and the effects of 
rainfall intensity and change in infiltration with age were explored 
through qualitative and statistical analyses. Rainfall intensity is an 
important control on infiltration rate. As intensity increases, initial 
and final infiltration rate, the 30-minute infiltrated volume, and the 
saturated wetting depth increase. The strength of the relationship 
between rainfall intensity and the infiltration parameters increase 
with minesoil age, up to age 4. Several soil/surface properties of 
minesoil change with minesoil age, including the grain size distribu- 
tion, vegetation, and surface roughness. The infiltration characteris- 
tics final infiltration rate, 30-minute infiltrated volume, time to first 
runoff, sorptivity, and Horton's exponent also change as the soil/ 
surface properties change. 32 figs., 11 tabs. 


25357 (TU/CEA—1981, pp 18) Landfilling hazardous 
wastes. Henry, J.G.; Martini, O.V. (Univ. of Toronto, Dept 
of Civil Engineering; MacLaren Engineers, Planners and 
Scientists). 1981. CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

This paper examines some of the options available to indus- 
try for the pretreatment and disposal of hazardous industrial wastes. 
It then looks at the incineration and treatment components of a haz- 
ardous waste facility and their relationship to the secure landfill 
whick receives the residues from both processes. Finally the crite- 
ria for siting, designing and operating a landfill to ensure total con- 
tainment are described. Wastes that are explosive, radioactive mate- 
rial, biological hospital wastes or other materials requiring unusual 
treatment are not included in the discussion. 22 refs., 2 figs., 3 tabs. 
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25493 


25358 (PB—89-138739/XAB) RAMS Model for Terres- 
trial Pathways Version 3.0 (for microcomputers). Model-Sim- 
ulation. Niebla, E. (Environmental Protection Agency, 
Washington, DC (USA). Office of Water Regulations and 
Standards). 1989. vp. NTIS CP D0O1. 

The software is contained on 5 1/4-inch diskettes, double 
density (360K), compatible with the IBM PC/AT microcomputer. 
The diskettes are in the ASCII format. Price includes documenta- 
tion, PB—89-149306. 

The RAMS Model for Terrestrial Pathways is a computer 
program for calculation of numeric criteria for land application and 
distribution and marketing of sludges under the sewage-sludge reg- 
ulations at 40 CFR Part 503. The risk-assessment models covered 
assume that municipal sludge with specified characteristics is spread 
across a defined area of ground at a known rate once each year for 
a given number of years. Risks associated with direct land applica- 
tion of sludge applied after distribution and marketing are both cal- 
culated. The computer program calculates the maximum annual 
loading of contaminants that can be land applied and stil! meet the 
risk criteria specified as input. Software Description: The program 
is written in the Turbo/Basic programming language for implemen- 
tation on IBM PC/AT or compatible machines using DOS 3.0 or 
higher operating system. Minimum core storage is 512K. 


25359 (PB—89-153720/XAB) Superfund Record of Deci- 
sion (EPA Region 6): Brio Refining Site, Harris County, 
Texas, March 1988. First remedial action. Final report. (En- 
vironmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response). 31 Mar 
1988. 87p. (EPA-ROD/R—06-88/031). NTIS, PC A05/MF 
AOl. 

The 58-acre Brio Refining site is located in Harris County, 
Texas, approximately 20 miles southeast of Houston. The site is 
broken into two parcels, 49-acre Brio North and 9-acre Brio South, 
separated by Drive Farm Road. Between 1957 and 1982 the site re- 
fined crude oil and styrene tars to produce toluene, ethylbenzene, 
solvents, naphthalene, diesel fuel and kerosene. Site investigation in- 
dicate that between 500,000-700,000 sq yds of onsite soil have meas- 
urable contamination, and that high levels of VOCs exist in ground 
water underlying the site. The selected remedial action for the Brio 
Refining site includes: Excavation and incineration or biological 
treatment of all onsite soils, sludges, and liquids found to be above 
action levels defined in the Endangerment Assessment, with back- 
filling of all treated material passing the Toxicity Characteristics 
Leaching Procedure (TCLP). 


25360 (PB—89-153803/XAB) Superfund Record of Deci- 
sion (EPA Region 3): Chisman Creek Site, Grafton, York 
County, Virginia, March 1988. Second remedial action. Final 
report. (Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response). 
31 Mar 1988. 52p. (EPA/ROD/R—03-88/044). NTIS, PC 
A04/MF AO1. 

See also PB—87-188561. Portions of this document are not 
fully legible. 

The Chisman Creek site is located near Grafton in York 
County, Virginia. The Record of Decision (ROD) addresses opera- 
ble unit two, which consists of three ponds (designated A, B, and 
C), the freshwater tributary, and the Chisman Creek estuary. The 
site is located within the watershed of Chisman Creek, a tributary 
of the Chesapeake Bay. Between 1957 and 1974, fly ash from the 
Virginia Power Yorktown Power Generating Station was disposed 
of in four abandoned sand gravel borrow pits located approximate- 
ly two miles south of the generating station. The fly ash disposal 
areas, became known as the Chisman Creek Superfund site. Be- 
tween 1971 and 1973, all fly ash in Area D was removed and de- 
posited in Area C. Area D was repoiiedly filled with construction 
rubble generaied during the construction of public utilities in the 
area at that time. The remedial action began in November 1987. 
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25361 (PB—89-153852/XAB) Superfund Record of Deci- 
sion (EPA Region 10): Gould site, Portland, Oregon, March 
1988. First remedial action. (Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and 
Remedial Response). 31 Mar 1988. 92p. (EPA/ROD/R— 
10-88/013). NTIS, PC AO5/MF AO1. 

The Gould site is located in a heavily industrial area of Port- 
land, Oregon, approximately 1.3 miles southeast of St. John’s 
Bridge. The site is contained in a 60-acre study area consisting of 
the Gould property and outlying areas containing battery casings 
and other residues from site operations. Between 1949 and 1981, 
various Owners operated the site as a secondary lead-smelting facili- 
ty specializing in lead-acid battery recycling, lead-smelting and re- 
fining, zinc alloying and casting, cable sweating, and lead oxide 
production. Operations ceased in August 1981. The primary con- 
taminants of concern affecting the soil and sediments are lead and 
lead oxide. The selected remedial action for the soils unit at the site 
include: excavation of all battery-casing fragments and matte from 
the Gould property and adjacent contaminated areas; a phased 
design program to determine the amount of material that can be re- 
cycled, and to minimize the amount of material that must be RCRA 
landfilled. 


25362 (PB—89-156293/XAB) Superfund Record of Deci- 
sion: (EPA Region 3): Westline Site, McKean County, Penn- 
sylvania, June 29, 1988. Second remedial action. (Environ- 
mental Protection Agency, Washington, DC (USA). Office 
of Emergency and Remedial Response). 29 Jun 1988. 30p. 
(EPA/ROD/R—03-88/043). NTIS, PC A03/MF AO1. 
See also PB—87-183786. Portions of this document are not 
fully —. 
i Westline site, located in the town of Westline, McKean 
County, Pennsylvania, is a 40-acre tract of land formerly used as a 
lumber-processing facility. Between 1901 and 1952, the onsite 
chemical plant converted lumber into charcoal, methanol, and 
acetic acid. In 1952, the plant was closed due to equipment deterio- 
ration and declining profits. Waste tars containing high levels of 
polynuclear aromatic hydrocarbons (PAHs) and various phenolic 
compounds were left onsite. An Emergency Removal Action was 
implemented in 1983 to remove the largest tar deposit, and a 
Record of Decision was signed in July, 1986, to address the excava- 
tion and offsite incineration of remaining tar deposits and contami- 
nated soil. The second operable unit addresses potential ground 
water contamination. In 1985 high levels of benzene were found in 
two onsite monitoring wells. Additional tests indicated the presence 
of toluene, trichloroethane, phenol, and other VOCs; however, ben- 
zene was the only contaminant that exceeded Federal Maximum 
Contaminant Levels (MCLs) of 5 microgram/l, and is, therefore, 
the primary contaminant of concern. The article describes the con- 
dition of pollution at the site, EPA’s determination and adopted ac- 
tions. 
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REFER ALSO TO CITATION(S) 24260, 24263, 24264, 24266, 24267, 24450, 
25329, 25381, 25592 


25363 (OMNR—87-3) A twelve year study of the fish 
community in the Nanticoke region of Long Point Bay, Lake 
Erie. 1971-1983 Summary report. MacGregor, R.B.; Witzel, 
L.D. (Ontario Ministry of Natural Resources, Toronto 
(Canada)). 1987. 627p. (MICROLOG—88-05219). Ontario 
Ministry of Natural Resources, Public Information Centre, 
99 Wellesley St., West, Toronto, ON, Canada M7A 1W3; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

A major industrial complex, including a thermal generating 
station, an oil refinery and an integrated steel mill and industrial 
park is located in the Nanticoke area on the north shore of Lake 
Erie, using Long Point Bay as a water supply and waste receiver. 
This report summarizes a long term (1971-1983) monitoring study 
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of the Long Point Bay fish community in relation to the develop- 
ment of the aforementioned heavy industry. Few changes in the 
fish community at Nanticoke have been detected by this investiga- 
tion that can be attributed to industrial effects, and those changes 
that have been detected are quite localized in extent. On the basis 
of the data, and information in relevant literature, no major changes 
can be predicted in the fish community as a direct result of indus- 
try, beyond the development and persistence of sport fishing at the 
plume. The future of the fish community of Long Point Bay appar- 
ently is much more strongly dependent on the commercial fishing 
industry, sport fishing and environmental quality of important 
spawning and nursery areas such as the Inner Bay. 375 refs., 135 
figs., 172 tabs. 


25364 (TR-EL—82-4(11.97)) Species profiles: Life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (Mid-Atlantic): Bay anchovy. Morton, T. (Army 
Engineer Waterways Experiment Station, Vicksburg, MS 
(USA); Fish and Wildlife Service, Washington, DC (USA); 
Morton (Timothy), Abbeville, LA (USA)). Feb 1989. 2ip. 
(BR—82(11.97)). OSTI - US Fish and Wildlife Services, 
NASA-Slidell Computer Complex, 1010 Gause Blvd., Sli- 
dell, LA 70458. Order Number TI89009609/JAW. 

Species profiles are literature summaries of the taxonomy, 
morphology, range, life history, and environmental requirements of 
coastal aquatic species. They are prepared to assist in environmen- 
tal impact assessment. The bay anchovy, Anchoa mitchilli, is one of 
the most important species in the Mid-Atlantic Region because it is 
a primary forage item for many economically important commer- 
cial and sport fishes. Bay anchovies are ubiquitous inhabitants of 
the Mid-Atlantic Region. In this area, spawning apparently occurs 
in estuarine waters when water temperatures are at least 
12{degree}C and salinities are over 10 ppt. Zooplankton constitutes 
the major portion of the diet of bay anchovies. They have been col- 
lected at water temperatures ranging from 2.2 to 27.1{degree}C 
and from water salinities ranging from 0.0 to 80 ppt. 49 refs., 4 figs. 


25365 (TR-EL—82-4(11.98)) Species profiles: Life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (mid-Atlantic): SPOT. Phillips, J.M.; Huish, 
M.T.; Kerby, J.H.; Moran, D.P. (Fish and Wildlife Service, 
Raleigh, NC (USA). North Carolina Cooperative Wildlife 
and Fishery and Research Unit; National Wetlands Re- 
search Center, Slidell, LA (USA)). Feb 1989. 22p. (BR— 
82(11.98)). OSTI - US Fish and Wildlife Services, NASA- 
Slidell Computer Complex 1010 Gause Blvd., Slidell, LA 
70458. Order Number T189009610/JAW. 

Spot (Leiostomus xanthurus) is an important species to recre- 
ational fishermen and to the commercial fishing industry. Landings 
in Virginia are reported to be nearly 2 million pounds annually and 
in North Carolina 3 to 7 million pounds. Spot are distributed 
throughout the Mid-Atlantic area and their larvae are found up to 
63 nautical miles from land. The larvae are reported to metamor- 
phose to the juvenile phase near estuarine inlets and the juveniles 
appear in estuaries from about mid-December to mid-April where 
they remain until September or October. The juveniles may consti- 
tute 80%-90% of the total number of fish present in tidal creeks 
and seagrass meadows. Growth rates (weight) of juvenile spot vary 
but are reported as 3% per day. Lengths of young-of-year were re- 
ported by various authors to be about 80-181 mm; age-1, 122-230 
mm; age-2, 215-290 mm; and age-3, 275 mm. Relatively few spot 
are over 3 years old. Their diet includes benthic fauna which varies 
with location. Spot may be eaten by a variety of predators, inciud- 
ing striped bass. Spot occur at temperatures ranging from 8- 
31{degree}C and at salinities of 0--66 ppt. They were shown to in- 
crease their oxygen consumption with weight, swimming speed and 
activity. They appear to be more efficient consumers of oxygen 
than some major estuarine species, such as the striped bass and 
white perch. 69 refs., 2 figs., 1 tab. 
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REFER ALSO TO CITATION(S) 24074, 24077, 24086, 24428, 24429, 24434, 
24450, 24595, 24596, 24597, 24598, 24600, 24601, 24602, 24603, 24605, 24606, 
24898, 25056, 25271, 25313, 25332, 25333, 25334, 25336, 25341, 25346, 25347, 
25398, 25399, 25540, 25542, 25543, 25562, 25566, 25567, 25570 


25366 (AD-A—201823/2/XAB) Engineering and develop- 
ment support of general Decon technology for the Darcom in- 
stallation restoration program. Task 9. Lagoon sediment anal- 
ysis. Wentsel, R.S.; Ennis, A.R.; Kitchens, J.F. (Atlantic 
Research Corp., Alexandria, VA (USA)). Aug 1981. 12p. 
NTIS, PC A03/MF AOI. 

The purpose of this task is to analytically determine the trini- 
trotoluene, dinitrotoleune and cyclotrimethylene trinitramine con- 
tent of lagoon sediment from four Installations. To assess any safety 
problems in the treatment of explosive contaminated sediment, 
lagoon sediment samples were collected from four Army installa- 
tions. Atlantic Research Corporation analyzed the sediments for 
percent moisture, TNT, RDX, 2,4-DNT and 2,6-DNT. The sedi- 
ment samples were then sent to the Large Caliber Weapon Systems 
Laboratory for sensitivity analysis. USATHAMA will (U.S. Army 
Hazardous and Toxic Materials Agency) will then correlate the 
sediment sensitivity vs. explosive levels in the sediment. Five to six 
samples of wet contaminated lagoon sediment were received from 
four installations: Alabama Army Ammunition Plant (AAAP), Lou- 
isiana Army Ammunitions Plant (LAAP), Umatilla Army Depot 
(UAD), and Savannah Army Depot (SAD) at various times during 
the month of July. As instructed by USATHAMA, each individual 
sample was well mixed and a 4 - 6 gram sample was taken to deter- 
mine the precent moisture. The percent moisture samples were put 
in an oven at 110C for 24 hours. The samples were then cooled in a 
desiccator and reweighed to a constant weight. A twenty-gram 
sample was also taken from each sediment sample to determine ex- 
plosive content. These samples were air dried overnight on the dull 
side of a sheet of aluminum foil. 


25367 (AD-A—202224/2/XAB) West Virginia Ordnance 
Works supplemental remedial investigation. Final report, No- 
vember 1986-August 1987. Kraus, D.L.; Hendry, C.D.; 
Powell, V.J. (Environmental Science and Engineering, Inc., 
Gainesville, FL (USA)). 18 Aug 1987. 307p. NTIS, PC 
A14/MF AOl1. 

A supplemental Remedial Investigation (RI) was conducted 
at the second operable unit of the West Virginia Ordnance Works 
(WVOW). The RI summarily assessed ground-water contamination 
at the Acids Area/Yellow Water Reservoir area, the Red Water 
Reservoirs area, and the Pond 13/Wet Well area. The field effort 
was conducted from March 1986-August 1986. The study included 
the following elements: (1) Installation of nine ground-water moni- 
tor wells and one water-level observation well (March 1986). (2) 
Sampling of 9 new monitor wells and 24 existing wells (April 
1986). (3) Sampling of six sediment locations at the Red Water Res- 
ervoirs. (4) Time-series sampling of Wells GW27D and GW27 
during a 48-hour pumping period (August 1986). (5) Resampling of 
six monitor wells and one water supply well (August 1986). 
Ground-water contamination is limited to the shallow alluvial aqui- 
fer at the three areas of concern. The shallow aquifer is separated 
from a deep glacial outwash aquifer by a gray clay confining layer. 
This confining layer is present in all areas of concern at WVOW 
and acts as an effective barrier to preclude vertical contaminant mi- 
gration. Ground water flow in the shallow aquifer is to the west. A 
ground-water divide exists for the deep aquifer; ground-water flow 
is to the north (north of the Acids Area/Yellow Water Reservoir) 
and to the south at Pond 13/Wet Well Area. TNT, nitroaromatics. 


25368 (AD-A—203327/2/XAB) _Installation-restoration 
program Phase 2. Confirmation/quantification. Stage 2. 
Volume 1. Tyndall Air Force Base, Florida. Final report, 
August 1986-August 1988. Schulze, R.L.; Jordana, M.J.; 
Bonds, J.D.; Coulombe, W.; Hubbard, A.P. (Environmental 
Science and Engineering, Inc., Gainesville, FL (USA)). 24 
Aug 1988. 24ip. NTIS, PC Al1/MF AOl1. 

See also Volume 2, AD-A203 328. 

A Phase II-Stage 2 survey was conducted at Tyndall Air 
Force Base (AFB) to confirm and quantify the existence of poten- 
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tial contaminants at former disposal, storage, and fire-training sites 
identified during Phase I and Phase II-Stage 1 studies. Nine sites 
were investigated including three disposal areas, three fuel-storage 
areas, and three fire-training areas. Seventeen ground water moni- 
tor wells were installed in the surficial aquifer at the various sites 
investigated. A surface geophysical survey was conducted at one 
landfill area to determine the presence and areal extent of ground 
water contamination. Surface waters, ground waters, sediments, and 
soils were sampled and analyzed for various specific parameters in- 
cluding pH, specific conductance, total petroleum hydrocarbons, 
purgeable organics, base/neutral and acid-extractable organics, di- 
bromoethane, and priority pollutant metals. Eight of the nine zones 
were recommended for continued monitoring, and one zone was 
recommended for corrective action. 


25369 (CONF-890430—3) Biotreatment of TCE-contami- 
nated groundwater. Donaldson, T.L.; Strandberg, G.W.; Pa- 
lumbo, A.V. (Oak Ridge National Lab., TN (USA)). 1989. 
Contract AC05-840R21400. Sp. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010267/JAW. 

From American Institute of Chemical Engineers spring na- 
tional meeting; Houston, TX, USA (2 Apr 1989). 

A trickle-bed bioreactor containing a consortium of microor- 
ganisms using methane as the primary carbon source was used to 
treat a synthetic groundwater containing trichloroethylene (TCE) 
and trans-1,2-dichloroethylene (DCE). With influent concentrations 
of TCE and DCE of 1 mg/L each and an average residence time 
of about 50 min, >50% of the TCE and >90% of the DCE was 
degraded. The reactor exhibited first-order kinetics with respect to 
TCE degradation. 5 refs., 1 tab. 


25370 (DOE/ID—22077) Radionuclides in ground water 
at the Idaho National Engineering Laboratory, Idaho. 
Knobel, L.L.; Mann, L.J. (Geological Survey, Idaho Falls, 
ID (USA)). Dec 1988. Contract AC07-76ID01570. 43p. 
(USGS-OFR—88-731). NTIS, PC A03/MF AOl1 - OSTIT; 1; 
GPO Dep. Order Number DE89009736/JAW. 

Sampling for radionuclides in ground water was conducted 
at the Idaho National Engineering Laboratory during September to 
November 1987. Water samples from 80 wells that obtain water 
from the Snake River Plain aquifer and 1 well that obtains water 
from a shallow,discontinuous perched-water body at the Radioac- 
tive Waste Management Complex were collected and analyzed for 
tritium,strontium-90, plutonium-238, plutonium-239, -240 
(undivided),americium-241, cesium-137, cobalt-60, and potassium- 
40--a naturally occurring radionuclide. The ground-water samples 
were analyzed at the US Department of Energy’s Radiological and 
Environmental Sciences Laboratory at the Idaho National Engi- 
neering Laboratory in Idaho. Methods used to collect the water 
samples and quality assurance instituted for the sampling program 
are described in detail. 27 refs., 7 figs., 3 tabs. 


25371 (E/CFS—1988) Acid rain national warning system. 
Manual on plot establishment and monitoring. Magasi, L.P. 
(Canadian Forestry Service, Ottawa, Ontario). 1988. 90p. 
(In French). (MICROLOG—88-05375). Petawawa National 
Forestry Institute, Library, Forestry Canada, Chalk River, 
ON, Canada KOJ 1J0; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

A program has been established in Canada to reveal all the 
preliminary signs of forest deterioration caused by acid rain, even 
before degradation becomes evident. The program includes long- 
term monitoring of vegetation and soils in representative forest eco- 
systems. As part of this program, it is intended to establish perma- 
nent parcels of forest land in all parts of Canada, in order to moni- 
tor the following factors: the state of forest populations and the 
changes which can happen to them; the evolution of the biotic and 
abiotic factors which influence the state of the forests (insects, dis- 
ease, temperature,etc.); changes and signs of deterioration not at- 
tributable to the previously mentioned factors and which are sus- 
pected to be caused by acid rain; and the effects of acid rain on the 
state of the various tree characteristics that are of economic impor- 
tance. Particular attention is made to the signs of degradation ob- 
served in West Germany. This manual describes the acid rain early 
warning program and gives a series of directives concerning the es- 
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talishment of a network of parcels and the uniform monitoring of 
parameters selected in 1984, when the warning system was created 
and tested. Details are presented on the activities to be conducted 
on the parcels, with brief explanations on why the various evalua- 
tions must be made. Samples of the evaluation forms used in the 
program are inciuded. 


25372 (EC/IWD—1987) Aquatic sensitivity mapping for 
acid deposition: Northwest Territories, Canada. Tibbatts, 
W.L.; Gregor, D.J.; James, L. (Environment Canada, 
Ottawa, Ontario. Inland Waters Directorate). 1987. 30p. 
(MICROLOG—88-05288). Environment Canada, Library 
Services, Terrasses de la Chaudiere, 10 Wellington St., 
Ottawa, ON, Canada K1A 0H3; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Presented are three maps representing the sensitivity of sur- 
face waters in the Northwest Territories based on alkalinity, calci- 
um content, and pH. These maps can be said to be representative of 
general patterns only, since there are limitations in the procedure 
that must be considered, such as sparsity and scarcity of data, varia- 
bility in measurement techniques, and limitations in the mapping 
procedure. Nevertheless, they show that although the District of 
Keewatin and large portions of the eastern half of the District of 
Mackenzie east of Great Bear and Great Slave Lakes are highly 
sensitive to acidic precipitation, no significant acidification appears 
to have taken place as of yet. 17 refs., 7 figs., 1 tab. 


25373 (EC/IWD—1987) Chemical characteristics of 
lakes in the Truelove Lowlands, Devon Island, Northwest 
Territories. Gregor, D.J.; Gummer, D. (Environment 
Canada, Ottawa, Ontario. Inland Waters Directorate). 1987. 
24p. (MICROLOG—88-05287). Environment Canada, Li- 
brary Services, Terrasses de la Chaudiere, 10 Wellington 
St., Ottawa, ON, Canada K1A 0H3; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The ionic composition and physical parameters of seven 
lakes in the Northwest Territories are described and discussed re- 
garding their sensitivity to acidic deposition. Field measurements 
on the water samples included pH and specific conductance. The 
data suggest that pH is suppressed within a number of the lakes 
during the snow melt event. A comparison of field and laboratory 
analyses is made, drawing attention to possible inaccuracies in tech- 
nology and/or the change in sample integrity over time. Metal resi- 
due concentrations in water, lake sediment, and snow are presented. 
Sediment samples from the lakes are described with respect to 
metal concentrations and their toxicity to a mixed culture phyto- 
plankton population. 16 refs., 5 figs., 5 tabs. 


25374 (EC/IWD—8706) Aluminum contamination of 
ground water. Part 2, spring melt in Chalk River and Turkey 
Lake watersheds. Preliminary results. Chew, H.; Johnston, 
L.M.; Craig, D.; Inch, K. (Environment Canada, Ottawa, 
Ontario. Inland Waters Directorate). 1987. 26p. (MICRO- 
LOG—88-05265). Environment Canada, Library Services, 
Terrasses de la Chaudiere, 10 Wellington St., Ottawa, ON, 
Canada K1A 0H3; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Two watersheds with seasonally acidified ground water 
were examined to determine the changes in concentration of the 
various aluminum complexes during the spring melt period. The 
watersheds receive similar atmospheric loadings of H/sup +/ and 
SO/sub 4//sup 2-/ (30 kg ha/sup -1/ y/sup -1/), but are covered 
by different surficial deposits. The aluminum is measured in four 
fractions by varying the pH and time conditions during analysis. 
The resulting classes calculated from these fractions are a first class 
containing fast reacting monomeric aluminum, predominantly inor- 
ganic Al/sup 3+/ and hydroxy compounds; a second class contain- 
ing fast reacting complex aluminum species, mainly inorganic F/sup 
-/ complexes and simple organic complexes; a third class containing 
slow reacting amorphous and some polymeric aluminum spcies; and 
a class containing a residue of unknown aluminum species adding to 
the total acid extractable aluminum. There are significant differ- 
ences in the distribution of the various aluminum species between 
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the two watersheds, both with depth and in the predominant class 
identified. The generally higher values measured at Chalk River are 
consistent with the lower carbonate content of the overburden. In 
both locations it appears that the controlling factor is the pH of the 
groundwater, with all but the species of the third class increasing 
with decreasing pH. 19 refs., 5 figs. 


25375 (EPRI-EA—5870-Vol.1) FASTCHEM( trademark} 
package: Volume 1, Overview and application to a chemical 
transport problem: Final report. Hostetler, C.J.; Erikson, 
R.L.; Fruchter, J.S.; Kincaid, C.T. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Battelle Pacific North- 
west Lab., Richland, WA (USA)). Apr 1989. 109p. Re- 
search Reports Center, Box 50490, Palo alto, CA 94303. 

The FASTCHEM({trademark} (Fly Ash and FGD Sludge 
Transport and Geochemistry) package provides an interim compu- 
tational capability that can be used by a utility manager to assess 
the effects of a waste-disposal site on the local groundwater system. 
The FASTCHEM({trademark} package consists of six codes that 
combine current mechanistic and empirical understanding of factors 
influencing the migration of inorganic chemicals from utility waste- 
disposal facilities. The codes are divided into input/output-intensive 
codes that reside on an IBM{reg<-sign} personal computer (the 
FASTCHEM({trademark} workstation) and calculation-intensive 
codes that reside on a mainframe computer. A communications link 
connects the workstation with the mainframe computer. The analy- 
sis of solute migration from a utility waste-disposal site using the 
FASTCHEM( trademark} package comprises a flow analysis, a 
geochemical analysis, and a transport analysis. The flow analysis 
uses a finite-element numerical method to calculate the flow field 
(in areal or vertical section) at the site. The geochemical analysis 
involves the identification of aqueous speciation, oxidation/reduc- 
tion, solubility, ion-exchange, and specific-ion adsorption reactions 
occurring in leachate solutions and in groundwaters at the site. The 
transport analysis couples the flow field, dispersion, and geochemi- 
cal reactions using a two-step algorithm to calculate solute distribu- 
tions as a function of space and time. 22 refs., 39 figs., 19 tabs. 


25376 (EPRI-EA—5871) The a 
[Fly Ash and FGD Sludge Transport and 

workstation for integrating pre- and postprocessing ee 
Final report. Criscenti, L.J.; Kemner, M.L.; Erikson, R.L.; 
Hostetler, C.J.; Morrey, J.R.; Fruchter, J.S. (Electric Power 
Research Inst., Palo Alto, CA (USA); Pacific Northwest 
Lab., Richland, WA (USA)). Apr 1989. 150p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

The FASTCHEM({ trademark} (Fly Ash and FGD Sludge 
Transport and Geochemistry) package provides an interim compu- 
tational capability that a utility manager can use to assess the effects 
of a waste-disposal site on the local groundwater system. The 
FASTCHEM( trademark} package consists of six codes that com- 
bine current mechanistic and empirical understanding of factors in- 
fluencing the migration of inorganic chemicals from utility waste- 
disposal facilities. The FASTCHEM{trademark} workstation pro- 
vides the main user interface to the package through a communica- 
tions link to the mainframe computer. The workstation allows the 
user to create conceptual models of flow, transport, and geochemi- 
cal processes. In addition, the workstation includes a postprocessor 
for preparing graphic output from the coupled geohydrochemical 
calculation. This document describes the organization of the work- 
station and its relation to the other codes in 
FASTCHEM(trademark}. Use of the workstation for developing 
conceptual models for hydrologic, geochemical, and transport proc- 
esses is discussed. The workstation requires the use of an 
IBM{reg<sign} personal computer; installation of the workstation 
on the computer is performed by an IBM-DOS batch file, which is 
also described in this document. 23 refs., 91 figs., 14 tabs. 
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25377 (FO/IML—1987) Effects of acid precipitation on 
lacustrine and fluvial ecosystems of Quebec: review of re- 
search activities of the Ministry of Fisheries and Oceans 
(1981-1985). (Department of Fisheries and Oceans, Mont- 
Joli, Quebec (Canada). Inst. Maurice-Lamontagne). 1987. 
80p. (In French). (MICROLOG—88-03727). Dept. of Fish- 
eries and Oceans, Scientific Info. & Pubs. Branch, 200 Kent 
Street, 12th. Floor, Ottawa, ON, Canada K1A OE6; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

A review is presented of Quebec research conducted within 
the acid precipitation program of the provincial fisheries ministry. 
Analysis of data collected in Quebec’s lakes and rivers has shown 
that atmospheric acid inputs exercise a significant influence on the 
physico-chemical quality of surface waters; this influence is particu- 
larly important in the southwest, and is felt principally by a re- 
placement of natural bicarbonates by sulfates of atmospheric origin. 
It is noted that the sensitivity to acidification increases gradually 
from the southwest towards the northeast. An atmospheric sulfate 
input gradient is seen superposed upon the aforementioned one, in 
the reverse direction. Examination of the agreement between alka- 
linity and sulfate in lakes shows that the combined effect of these 
two factors is felt, in varying degrees, across the whole province. 
In the rivers of the north shore of the St Lawrence, important de- 
creases in pH are observed in flood periods; these seasonal fluctua- 
tions, combined with high levels of metals, can become critical for 
salmon. Specific studies carried out on individual rivers permit the 
phenomena of flooding and ionic migration to be followed, and its 
importance to be evaluated. Results obtained from biophysical in- 
ventories of lakes show a lowering of the abundance and diversity 
of invertebrate communities as a function of the environmental 
acidity. However, a cause-and-effect relationship between acid 
inputs and lacustrine fish inventories has not been established. This 
review also includes an outline of the next five-year research pro- 
gram. 68 refs., 16 figs., 12 tabs. 


25378 (OE—8711) Ambient air quality in the Sarnia 
ea. Annual report, 1986. McTavish, D.A. (Ontario Minis- 
try of the Environment, Toronto (Canada)). 1987. 59p. (MI- 
CROLOG—88-05161). Ontario Ministry of the Environ- 
ment, Communications Branch, 135 St. Clair Ave. West, 6th 
Floor, Toronto, ON, Canada M4V 1P5; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
Continuous and intermittent monitoring for determining 
levels of pollutants in ambient air has been maintained at various 
sites (more intensively in downtown areas) in an area of Ontario 
noted for its petrochemical and refining industries. Ambient air 
quality monitoring in this area during 1986 revealed that levels of 
air pollutants are normally low. Levels of sulphur dioxide were sat- 
isfactory, and the Air Pollution Index remained below the Adviso- 
ry Level. There were no excursions above the criteria for desirable 
ambient air quality for carbon monoxide and oxides of nitrogen, 
and no measurements of hydrogen sulfide and mercaptans above 
the criterion. The criterion for ozone was exceeded in Sarnia and at 
the rural monitoring site east of Sarnia, primarily attributable to the 
long-range transport of ozone into the Sarnia area. Fluoride levels 
south of Courtright continue to exceed the criteria for desirable am- 
bient air quality. 9 figs., 9 tabs. 


25379 (PB—89-136832/XAB) Plasmid profile analysis 
for assessing bacteriological quality of natural waters. Techni- 
cal report (Final). Evans, J.A. (University of Southern Mis- 
sissippi, Hattiesburg (USA). Dept. of Chemistry). Jul 1988. 
22p. NTIS, PC A03/MF AOl1. 

Current methods of screening water for microbiological con- 
tamination do not reveal the actual source of the contamination. 
The project was carried out to determine if analysis of plasmid-size 
profiles of bacteria found in fresh water could be used to determine 
the source of the bacteria. The objectives of the study were met. 
These were to (1) isolate coliforms above, at and below sewage 
outfalls into the Bouie and Leaf Rivers near Hattiesburg, Mississip- 
pi, (2) isolate plasmids from representative sample coliforms, (3) 
characterize the plasmids from each isolate by size on agarose gel 
electrophoresis, and (4) compare the size profiles of the plasmids 


ERA-14/12 / 3606 


originating at the different sites. A total of 537 plasmids were iden- 
tified from 344 coliform isolates of E. coli obtained from the differ. 
ent sites. Some comparisons suggested a more-refined means of 
looking at the plasmid may be more beneficial in assessing water 
quality. For example, water impacted by known human contamina- 
tion had coliforms with high incidence of low-molecular-weight 
plasmids. The project also provided one of the few baseline studies 
of plasmid size profiles in natural waters. 


25380 (PB—89-138747/XAB) SLAPMAN model for 
ground-water pathway (for microcomputer). Model-Simula- 
tion. Whetzel, N. (Environmental Protection Agency, 
Washington, DC (USA). Office of Water Regulations and 
Standards). 1989. vp. NTIS CP D99. 

The software is contained on 5 1/4-inch diskettes, double 
density, compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. Price includes documentation, PB—89- 
149298. 

SLAPMAN is a set of computer programs designed to esti- 
mate concentrations for 19 chemicals migrating from an application 
area. The chemicals are: arsenic, cadmium, chromium, copper, lead, 
mercury, nickel, TKN, zinc, benzene, benzo(a)pyrene, bis(2- 
ethylhexyl)phthalate chlordane, DDT/DDE/DDD, dimethylnitro- 
samine, lindane, PCBs, trichloroethylene, toxaphene. SLAPMAN 
calculates a reasonable worst case level of human exposure to 
chemicals leaching from an application area and being carried 
downwind by the atmosphere. Exposure levels can then be com- 
pared to health criteria to determine if they are likely to cause un- 
acceptable impacts. SLAPMAN can also be used to calculate ac- 
ceptable input concentrations given limiting concentrations at the 
aquifer. Software Description: The software is written in the For- 
tran programming language for implementation on IBM-PC or 
compatible machines using DOS 3.0 or higher operating systems. 
Minimum memory is 512K. Special features/requirements: Single 
floppy disk drive and a hard disk. 


25381 (PB—89-142723/XAB) Atmospheric wet sulfate 
deposition and lakewater chemistry (journal version). Sulli- 
van, T.J.; Eilers, J.M.; Church, M.R.; Blick, D.J.; Eshleman, 
K.N. (Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab.). Feb 1988. 6p. 
(EPA—600/J-88/235). NTIS, PC A02/MF AO1. 

Pub. in Nature, Vol. 331, No. 6157, 607-609(18 Feb 1988). 

Atmospheric sulfur deposition and its impacts on surface- 
water chemistry and biota have been extensively studied in several 
areas of the United States and elsewhere during the past two dec- 
ades. In the absence of regionally based statistical (probability) sam- 
pling, however, it has not been possible to extrapolate the results 
from intensive small-scale studies to a regional population. The au- 
thors present data from the first regional probability sampling of 
lakes in the United States, indicating that median lake sulfate con- 
centrations correlate highly with estimated wet sulfate deposition at 
lake sites. The data further suggest that acid deposition has deplet- 
ed acid-neutralizing capacity (ANC) in low-base-cation lakes, and 
that some high-base-cation lakes receive substantial sulfate from in- 
ternal watershed sources. 


25382 (PB—89-143390/XAB) Municipal waste-water 
conveyance and treatment: technological progress and emerg- 
ing issues 1988. (Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Municipal Pollution Control). 
Sep 1988. 76p. NTIS, PC A05/MF A011. 

See also PB—87-230165. 

This report provides an overview of technological progress 
and emerging issues in the conveyance and treatment of municipal 
waste water. It is a successor to EPA's annual Innovative and Al- 
ternative Technology Progress Reports. The three major topics 
covered in the report are: toxics, conveyance and treatment tech- 
nology, and operation and maintenance. 
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25383 (PB—89-143564/XAB) Application of dissolved air 
flotation in biological waste-treatment plants (primary clarifi- 
cation, secondary clarification, and sludge thickening), and 
water-purification plants. Report for 1981-1985. Krofta, M.; 
Wang, L.K. (Lenox Inst. for Research, Inc., MA (USA)). 
22 Jul 1985. 57p. (LIR—07-85/147). NTIS, PC A04/MF 
AOl. 

Applications of dissolved air flotation (DAF) in a biological- 
waste treatment plant as a primary clarifier (primary flotation), a 
secondary clarifier (secondary flotation), and a sludge thickener 
(flotation thickener) are studied and experimentally evaluated. Ap- 
plication of DAF in a water-purification plant is also studied. After 
completion of laboratory experiments, parallel comparison between 
conventional system and innovative DAF system is made from 
both technological and economical view points. Design criteria of 
innovative DAF systems are generated from laboratory and pilot- 
plant testings. 


25384 (PB—89-143630/XAB) Formulas used in water 
and waste-water calculations. Technical report. Wang, L.K.; 
Wu, B.C. (Lenox Inst. for Research, Inc.. MA (USA)). 23 
Jul 1987. 26p. (LIR—07-87/267). NTIS, PC A03/MF AOl1. 

This manual was prepared for operator's training. Engineer- 
ing formulas and typical examples are given for various water and 
waste-water calculations, such as capacity, detention time, overflow 
rate, loading, percent reduction, solids, sludge index, composite 
sample, pressure, population equivalent, chemical dosages, chemical 
feed rates, sludge volume, flow, excavation, horsepower, power, 
air-dissolving tube flow, chemical preparation, etc. 


25385 (PB—89-144661/XAB) Eastern lake survey: re- 
gional estimates of lake chemistry (journal version). Landers, 
D.H.; Overton, W.S.; Linthurst, R.A.; Brakke, D.F. (Envi- 
ronmental Protection Agency, Corvallis, OR (USA). Envi- 
ronmental Research Lab.). 1988. 11p. (EPA—600/J-88/241). 
NTIS, PC A03/MF AO1. 

Pub. in Environmental Science and Technology, Vol. 22, 
No. 2, 128-135(1988). See also PB—87-110375. 

The Eastern Lake Survey was conducted by the US EPA in 
the fall of 1984. Lakes were selected at random, based on a rigor- 
ous statistical design that permits estimates of the chemical and 
physical status of lake populations in specified regions of the 
survey. Complete chemical characterization was performed on 
water samples from each lake and a detailed-quality assurance and 
quality-control program was an integral part of the study and re- 
sulting data base. Three regions of the Eastern U.S. were defined 
(Northeast, Upper Midwest, and Southeast) in which a total of 1612 
lakes was sampled. In the Northeast, 4.6% (326 lakes) were estimat- 
ed to be acidic (i.e., acid neutralizing capacity (ANC) < or = to 
0.0 micro eq/l), while 60% (4258 lakes) had ANC < or = to 200 
micro equiv/l. In the Upper Midwest, 1.7% (148 lakes) were esti- 
mated to be acidic, with 41.4% (3518 lakes) having ANC < or = 
to 200 micro equiv/l. The unique survey design provides a frame- 
work for interpreting current and future aquatic research on a re- 
gional basis. 


25386 (PB—89-145064/XAB) Assessing the regional ef- 
fects of sulfur deposition on surface-water chemistry: the 
southern Blue Ridge (journal version). Eshleman, K.N.; 
Kaufmann, P.R. (Northrop Services, Inc., Corvallis, OR 
(USA)). 1988. 8p. NTIS, PC A02/MF AO1. 

Pub. in Environmental Science and Technology, Vol. 22, 
No. 6, 685-690(Jun 1988). 

A method was developed for quantifying the regional chron- 
ic acidification of surface waters which uses synoptic survey data 
and a conceptual titration model of acidification. The principal -as- 
sumptions of the model are that stream waters have been titrated 
by an amount of sulfuric acid equivalent to their current SO,~? con- 
centration and historical pH and acid-neutralizing capacity (ANC) 
can be calculated from current chemical data. The model allows for 
increases in SO,~? concentration to be compensated by increased 
production of base cations through use of a regional coefficient. 
Making worst case assumptions, the median historical decline in 
ANC and pH in streams in the Southern Blue Ridge was estimated 
to be 23 micro equiv/L and 0.09 unit, respectively. An inverse cor- 
relation between the SO, to base cation ratio and ANC is shown to 
be consistent with the use of the titration model. 
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25387 (PB—89-148324/XAB) Capital and O and M cost 
estimates for attached-growth biological waste-water-treat- 
ment processes. Benjes, H.H. (CWC/HDR Engineers, 
— TX (USA)). Jan 1989. 305p. NTIS, PC A14/MF 

Data for projecting process capabilities of attached-growth 
biological waste-water-treatment systems and procedures for 
making design calculations are presented in the report. Carbona- 
ceous oxidation (secondary treatment) and single stage nitrification 
design examples are given. Information for estimating average con- 
struction costs and operation and maintenance requirements are 
presented for typical wastewater treatment plants ranging in size 
from 1 to 100-Mgd capacity. Estimated average construction costs 
and operation and maintenance requirements for individual unit 
processes are related graphically to appropriate single parameters 
for each component. Construction costs are broken down into labor 
and materials components; operation and maintenance requirements 
are given for labor, energy, and maintenance materials and supplies. 
The data in the report provide a means of estimating anticipated 
average performance and costs for facilities. 


25388 (PB—89-148464/XAB) In-situ control of ground- 
water contaminants by microbiological processes. Final 
report. Cunningham, A.B.; Bouwer, E.J.; Characklis, W.G. 
(Montana State Univ., Bozeman, MT (USA). Inst. for Bio- 
logical and Chemical Process Analysis). 20 Dec 1988. 111p. 
NTIS, PC A06/MF AO1. 

Processes governing accumulation in porous media flow are 
discussed along with their relationship to biotransformation of or- 
ganic contaminants in ground water. The rates of biofilm accumula- 
tion and biotransformation are strongly influenced by transport 
characteristics that affect the delivery rate of substrate and nutri- 
ents to the growing cells. The processes of subsurface mass trans- 
port, biotransformation, and biofilm accumulation are highly inter- 
related. The report demonstrates these interrelationships by discuss- 
ing fundamental concepts and results from laboratory and field in- 
vestigations related to analysis and mitigation of porous-media bio- 
fouling and biodegradation of organic ground-water contaminants. 


25389 (PB—89-148522/XAB) Kinetics of endogenous 
decay, death, and lysis for viable organic solids. Bryant, C.W. 
(Arizona Univ., Tucson (USA)). Jul 1988. 147p. NTIS, PC 
A07/MF AO1. 

The set of reactions that converts particulate organic matter 
to soluble components is of major importance in the stabilization of 
particulate organic wastes, the aerobic and anaerobic digestion of 
byproduct biological sludges, and the feedback of consolidating 
benthal deposits to overlying water columns. The research was de- 
signed to produce an improved explanation of aerobic and anaero- 
bic solubilization for a full range of applications. The objective of 
the research was to evaluate the net kinetic rates for indicators of 
endogenous decay, biomass death, and lysis. The effects of terminal 
electron acceptor, temperature, and input solids age were evaluat- 
ed. The definition of the net kinetic rates of decay, death, and lysis 
as functions of these environmental factors enhances the under- 
standing of any waste water stabilization process. 


25390 (PB—89-149298/XAB) SLAPMAN user’s manual. 
(Battelle Environmental Program Office, Washington, DC 
(USA)). Sep 1988. 116p. NTIS, PC A06/MF AO1. 

For system on diskette, see PB—89-138747. Portions of this 
document are not fully legible. 

The document is a user’s manual for the SLAPMAN com- 
puter programs. It describes the computer system requirements for 
running SLAPMAN, gives an overview of SLAPMAN, including 
a brief description of the programs, and then describes the basics of 
running SLAPMAN -- how to load the disk, how to use the com- 
mand file, and basically what to expect as the programs execute. 
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25391 (PB—89-151129/XAB) BIOPLUME II computer 
model of two-dimensional contaminant transport under the in- 
fluence of oxygen limited biodegradation in ground water. 
Documentation. Final report. Rifai, H.S.; Bedient, P.B.; 
Borden, R.C.; Haasbeek, J.F. (Oklahoma Univ., Norman, 
OK (USA). Environmental and Ground Water Inst.). Aug 
1988. 247p. NTIS, PC Al1/MF AOI. 

For system on diskette, see PB—89-151112. 

This manual presents a two-dimensional computer model, 
BIOPLUME II, that simulates the transport of dissolved hydrocar- 
bons under the influence of oxygen-limited biodegradation. BIO- 
PLUME II also simulates reaeration and anaerobic biodegradation 
as a first-order decay in hydrocarbon concentrations. The model is 
based on the USGS solute transport two-dimensional code (Koni- 
kow and Bredehoeft, 1978). The model computes the changes in 
concentration over time due to convection, dispersion, mixing, and 
biodegradation. The same numerical techniques that are used in the 
USGS code are maintained in BIOPLUME II. BIOPLUME II 
solves the solute transport equation twice: once for hydrocarbon 
and once for oxygen. As a result, two plumes are computed at 
every time step. The model assumes an instantaneous reaction be- 
tween oxygen and hydrocarbon to simulate biodegradation process- 
es. The model is extremely versatile in that it can be used to simu- 
late natural biodegradation processes, retarded plumes, and in-situ 
biorestoration schemes. BIOPLUME II allows injection wells to be 
specified as oxygen sources into a contaminated aquifer. This means 
that alternate methods for aquifer reclamation can be investigated 
to design the most economically feasible scheme. 


25392 (PB—89-151450/XAB) Investigation of the trans- 
port and fate of gasoline-hydrocarbon pollutants in ground 
water. Final report. Ridgway, H.F.; Phipps, D.W.; Safarik, 
J.; Haag, F.; Reinhard, M. (Orange County Water District, 
Fountain Valley, CA (USA)). 1989. 438p. NTIS, PC A19/ 
MF AOl1. 

Ground-water and aquifer solids from a shallow, semi- 
perched zone of silty/sandy alluvial deposits contaminated by 20 to 
30 thousand liters of regular, unleaded gasoline were analyzed. Gas- 
oline-degrading bacteria from the site were sorted into 111 distinct 
subpopulations on a battery of 15 specific hydrocarbons represent- 
ing the major chemical groups in the gasoline; each of the hydro- 
carbons supported the growth of at least one bacterial isolate. Two- 
hundred-eighty-seven isolates capable of gasoline degradation were 
sorted into 59 distinct bacterial subpopulations. The aerobic, gaso- 
line-degrading bacteria in the ground water varied inversely with 
the hydrocarbon toluene. Biotransformation and/or complete min- 
eralization of selected aromatic gasoline constituents (e.g., toluene 
and p-xylene) was demonstrated under anerobic conditions. 


25393 (PB—89-856934/XAB) Asbestos in drinking water. 
January 1977-March 1989 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
March 1989. (National Technical Information Service, 
— VA (USA)). Mar 1989. 65p. NTIS PC NO1/MF 


Supersedes PB—88-860366. 

This bibliography contains citations concerning the occur- 
rence, and problems associated with asbestos-fiber-contaminated 
drinking water. The role of asbestos cement pipes and factors in- 
volved in the release of asbestos fibers are discussed. Distribution 
data, epidemiology studies, and health effects are considered. De- 
tection and measurement methods are also discussed. (This updated 
bibliography contains 94 citations, 10 of which are new entries to 
the previous edition.) 


25394 (PB—89-856983/XAB) Waste-water treatment by 
sand filtration. January 1977-February 1989 (Citations from 
the Selected Water Resources Abstracts data base). Report 
for January 1977-February 1989, (National Technical Infor- 
mation Service, Springfield, VA (USA)). Mar 1989. 105p. 
NTIS PC NO1/MF NO1. 

Supersedes PB—86-860053. 

This bibliography contains citations concerning the use of 
sand filtration in the treatment of waste water. Treatment systems 
for both domestic and industrial effluents are discussed. Designs, 
processes, applications and performance evaluations of sand filters, 
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columns, and mounds as primary filtering mechanisms are included. 
(This updated bibliography contains 164 citations, 33 of which are 
new entries to the previous edition.) 


25395 (PB—89-857080/XAB) Ground-water pollution: 
general studies. December 1984-January 1988 (Citations from 
the NTIS data base). Report for December 1984-January 
1988. (National Technical Information Service, Springfield, 
VA (USA)). Mar 1989. 162p. NTIS PC NO1/MF NO1. 

See also PB—89-857098. 

This bibliography contains citations concerning sources, con- 
taminant transport, and monitoring of pollutants in aquifers. Topics 
include pollution characterization from landfills and mine drainage, 
descriptions of study programs undertaken by specific states, and 
Superfund site studies of contaminated areas. The utilization of 
mathematical models is also discussed. Studies pertaining specifical- 
ly to irrigation, and pollution from fertilizers are excluded. (This 
updated bibliography contains 319 citations, none of which are new 
entries to the previous edition.) 


25396 (PB—89-857098/XAB) Ground-water pollution: 
general studies. February 1988-February 1989 (Citations from 
the NTIS data base). Report for February 1988-February 
1989. (National Technical Information Service, Springfield, 
VA (USA)). Mar 1989. 125p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-857016. See also PB—89-857080. 

This bibliography contains citations concerning sources, con- 
taminant transport, and monitoring of pollutants in aquifers. Topics 
include pollution characterization from landfills and mine drainage, 
descriptions of study programs undertaken by specific states, and 
Superfund site studies of contaminated areas. The utilization of 
mathematical models is also discussed. Studies pertaining specifical- 
ly to irrigation, and pollution from fertilizers are excluded. (This 
updated bibliography contains 207 citations, all of which are new 
entries to the previous edition.) 


25397 (PB—89-857122/XAB) Sediment-water _interac- 
tions and their effects upon water quality. January 1979-Feb- 
ruary 1989 (Citations from the NTIS data base). Report for 
January 1979-February 1989, (National Technical Informa- 
tion Service, Springfield, VA (USA)). Mar 1989. 100p. 
NTIS PC NO1/MF NO1. 

Supersedes PB—88-860747. 

This bibliography contains citations concerning contaminant 
transport and fate in hydraulic systems containing sediments. 
Topics include nutrient recycling, absorption, and desorption of a 
variety of contaminants, ion-exchange processes, and the utilization 
of transport models in contamination studies. Citations pertaining 
specifically to marine environments are excluded. (This updated 
bibliography contains 140 citations, 11 of which are new entries to 
the previous edition.) 
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REFER ALSO TO CITATION(S) 24224, 24225, 24226, 24227, 24230, 25349 


25398 (PNE—6789-Vol.1) Resource Conservation and 
Recovery Act ground-water monitoring projects for Hanford 
facilities: Progress report for the period July 1 to September 
30, 1988: Volume 1, Text. Fruland, R.M.; Bates, D.J.; Lund- 
gren, R.E. (Pacific Northwest Lab., Richland, WA (USA)). 
Feb 1989. Contract AC06-76RL01830. 152p. NTIS, PC 
A08/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009917/JAW. 

This report describes the progress of 12 Hanford ground- 
water monitoring projects for the period July 1 to September 30, 
1988. During this quarter, field activities at the 300 Area process 
trenches, the Nonradioactive Dangerous Waste Landfill, the 183-H 
Solar Evaporation Basins, the 1324-N/NA Surface Impoundment 
and Percolation Ponds, the 1301-N and 1325-N Liquid Waste Dis- 
posal Facilities, and the 216-A-36B Crib consisted of ground-water 
sampling and analyses, and water-level monitoring. The 200 Area 
Low-Level Burial Grounds section includes well development data, 
sediment analysis, and water-level measurements. Ground-water 
sampling was begun at this site, and results will be included in next 
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quarter's report. Twelve new wells were installed during the quar- 
ter, two at the 216-A-29 Ditch, size at the 216-A-10 Crib, and four 
at the 216-B-3 Pond. Preliminary characterization data for these 
new wells are included in this report. Driller’s logs and other drill- 
ing and site characterization data will be provided in the next quar- 
terly report. At the 2101-M Pond, construction was completed on 
four wells, and initial ground-water samples were taken. The drill- 
ing logs, geophysical logging data, and as-built diagrams are includ- 
ed in this report in Volume 2. 19 refs., 24 figs., 39 tabs. 


25399 (PNL—6789-Vol.2) Resource conservation and re- 
covery act ground-water monitoring projects for Hanford fa- 
cilities: Progress report for the period July 1 to September 
30, 1988: Volume 2, Appendices. Fruland, R.M.; Bates, D.J.; 
Lundgren, R.E. (Pacific Northwest Lab., Richland, WA 
(USA)). Feb 1989. Contract AC06-76RL01830. 835p. NTIS, 
PC A99 - OSTI. Order Number DE89009961/JAW. 

This is Volume 2 of a two-volume set of documents that de- 
scribes the progress of 12 Hanford Site ground-water monitoring 
projects for the period July 1 to September 30, 1988. This volume 
provides those drilling logs and well inspection/completion reports 
inadvertently left out of last quarter’s report for the 216-A-36B Crib 
(Appendix A) and as-built diagrams, drilling logs, and geophysical 
logs for wells drilled this quarter near the 2101-M Pond. Volume 1 
discusses the 12 projects. 
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REFER ALSO TO CITATION(S) 24261, 24262, 24265 


25400 (PB—89-144554/XAB) Ecoregions: an approach to 
surface-water protection (journal version). Hughes, R.M.; 
Larsen, D.P. (Northrop Services, Inc., Corvallis, OR 
(USA)). 1988. 12p. NTIS, PC A03/MF AOl1. 

Pub. in Jnl. of Water Pollution Control Federation, 486- 
493(Apr 1988). 

Many of the most-important scientific and management ques- 
tions require some sort of regionalization. Problems are too wide- 
spread and numerous to be treated on a site-by-site basis and eco- 
systems are too variable to be treated the same way nationwide. 
This paper demonstrates the use of a regional framework for deter- 
nining chemical and biological goals for surface waters. In four 
vase studies, an eco-region map drawn from landscape characteris- 
tics was used to stratify the naturally occurring variance in water 
quality and biological communities. An ecoregion framework helps 
apply sound ecological theory to setting goals for entire states or 
regions of the country. Such a framework is an important bridge 
between site-specific and national approaches. When combined with 
appropriate statistical design, the ecoregional approach can provide 
precise expectations about large numbers of water bodies that 
would not be possible from traditional site-specific research or 
river-basin surveys. 


25401 (PB—89-148159/XAB) Evaluating water quality 
for lake management. Final report. Collins, C.D. (New York 
State Museum, Albany, NY (USA)). 1988. 133p. NTIS, PC 
A07/MF AO1. 

This project has two major objectives: (1) design a set of 
lake-evaluation techniques that can be used as early indicators of 
anthropogenic stress on the aquatic ecosystem; and (2) use these ap- 
proaches to predict the response of the ecosystem to changes in 
land- and water-use practices in an effort to protect or restore 
water quality. The investigation utilizes the mathematical model 
CE-QUAL-RI1, lake water-quality monitoring, and algae nutrient 
bioassay experiments to assess the trophic status of Lake George, 
NY and to test suitable management strategies. The research ex- 
tends previous studies of discrete events on limiting nutrients in 
Lake George by determining the seasonal dynamics of nutrient lim- 
itation. The significance of nutrient bioavailability on nutrient budg- 
ets is also determined. 
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REFER ALSO TO CITATION(S) 24422, 24423, 24609, 24626, 25338, 25339, 
25359, 25360, 25361, 25362 


25402 (AD-A—203193/8/XAB) Disposal site selection. 
Technical appendix P phase 1 (Central Puget Sound). Volume 
3. Final report. (Corps of Engineers, Seattle, WA (USA). 
Seattle District). Jun 1988. 374p. NTIS, PC A16/MF AOl1. 

See also Volume 4, AD-A203 193. 

This document is a technical appendix to the Puget Sound 
Dredged Disposal Analysis (PSDDA) Management Plan Report 
and Final Environmental Impact Statement for the Phase I study 
area (central Puget Sound). The appendix was prepared by the Dis- 
posal Site Work Group (DSWG), assigned the responsibility for 
identifying potential unconfined, open-water dredged material dis- 
posal sites. Part I of the Disposal Site Selection Technical Appen- 
dix contains introductory and conceptual information for the re- 
maining parts of the document. Part II contains the detailed presen- 
tation of the site-selection process employed by DSWG. 


25403 (AD-A—203194/6/XAB) Management plans tech- 
nical appendix - Phase 1 (Central Puget Sound). Volume 4. 
Final report. (Corps of Engineers, Seattle, WA (USA). Seat- 
tle District). Jun 1988. 220p. NTIS, PC A10/MF AO1. 

See also Volume 3, AD-A203 193. 

This technical appendix summarizes results for Phase I of the 
Puget Sound Dredged Disposal Analysis (PSDDA) study. The 
study area includes the central portion of Puget Sound from the 
City of Everett to the City of Tacoma. The working group’s task in 
Phase I was to assess the existing regulatory process for dredged 
material disposal and to prepare a management plan for each un- 
confined open-water disposal site. The major issues addressed by 
the work group were: agency designation of disposal sites; permits 
and fees for site use; permit compliance inspection; violation; envi- 
ronmental monitoring; data management; and implementation. 


25404 (AD-A—203378/5/XAB) Waste-water character- 
ization survey, Barksdale AFB, Louisiana. Final report. 
Zimmer, A.T. (Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA)). Nov 1988. 40p. 
(USAFOEHL—88-146EQ0011LEF). NTIS, PC A03/MF 
AOl. 

The USAFOEHL conducted an on-site waste-water-quality 
survey at Barksdale AFB, LA from 14 to 28 March 1988 at the re- 
quest of the 2nd Strategic Hospital/SGPB. The survey was request- 
ed to resolve a 1 October 1987 EPA Region VI 30-day administra- 
tive order. All samples were analyzed for pH, chemical oxygen 
demand (COD), conductivity, total suspended solids (TSS) and oil 
and grease. Samples taken from industrial areas were selectively 
analyzed for purgeable halocarbons, purgeable aromatics, total re- 
coverable phenols (EPA Method 420), phenols (EPA Method 604), 
fluorides, surfactants (MBAS), characteristic hazardous waste and 
metals by the ICP metals screen. Lift stations (buildings 4725 and 
3455) and NPDES site 003 were also analyzed for biochemical 
oxygen demand (BOD). Sampling results were evaluated against 
the following criteria: (1) Bossier City, Louisiana Wastewater 
Permit Standard BC0022; (2) Pretreatment Standards for Existing 
Sources, 40 CFR Part 433 - Metal finishing point source category; 
(3) NPDES Permit LA0007293 for Mack’s Bayou. 


25405 (PB—89-141378/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
mercury. (Battelle, Arlington, VA (USA)). 1988. vp. NTIS 
see individual report for order number and price. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Mercury in state water-quality standards 
is the subject of the compilation. 


25406 (PB—89-141386/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
organics. (Battelle, Arlington, VA (USA)). 1988. 62p. NTIS, 
PC A04/MF AO1. 
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This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Organic compounds in state water-quality 
standards is the subject of the compilation. 


25407 (PB—89-141394/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
bacteria. (Battelle, Arlington, VA (USA)). 1988. 58p. NTIS, 
PC A04/MF AOl1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Bacteria in state water-quality standards is 
the subject of the compilation. 


25408 (PB—89-141402/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
designated uses. (Battelle, Arlington, VA (USA)). 1988. 73p. 
NTIS, PC A04/MF AOl1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Designed uses in state water-quality stand- 
ards is the subject of the compilation. 


25409 (PB—89-141410/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
intermittent streams. (Battelle, Arlington, VA (USA)). 1988. 
22p. NTIS, PC A03/MF AOl1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Intermittent streams in state water-quality 
standards is the subject of the compilation. 


25410 (PB—89-141428/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
general provisions. (Battelle, Arlington, VA (USA)). 1988. 
45p. NTIS, PC A03/MF AOl1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. General provisions of in state water-qual- 
ity standards is the subject of the compilation. 


25411 (PB—89-141436/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
other elements. (Battelle, Arlington, VA (USA)). 1988. 34p. 
NTIS, PC A03/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Other chemical elements in state water- 
quality standards is the subject of the compilation. 


25412 (PB—89-141444/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
phosphorus. (Battelle, Arlington, VA (USA)). 1988. 23p. 
NTIS, PC A03/MF AOI. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Phosphorus in state water-quality stand- 
ards is the subject of the compilation. 


25413 (PB—89-141451/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
turbidity. (Battelle, Arlington, VA (USA)). 1988. 23p. 
NTIS, PC A03/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Turbidity in state water-quality standards 
is the subject of the compilation. 


25414 (PB—89-141469/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
cadmium. (Battelle, Arlington, VA (USA)). 1988. 62p. 
NTIS, PC A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Cadmium in state water-quality standards 
is the subject of the compilation. 
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25415 (PB—89-141477/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
mixing zones. (Battelle, Arlington, VA (USA)). 1988. 85p. 
NTIS, PC A05/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Mixing zones in state water-quality siand- 
ards is the subject of the compilation. 


25416 (PB—89-141485/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
cyanide. (Battelle, Arlington, VA (USA)). 1988. 57p. NTIS, 
PC A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Cyanide in state water-quality standards is 
the subject of the compilation. 


25417 (PB—89-141493/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
definitions. (Battelle, Arlington, VA (USA)). 1988. 158p. 
NTIS, PC A08/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Definitions in state water-quality stand- 
ards is the subject of the compilation. 


25418 (PB—89-141501/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
arsenic. (Battelle, Arlington, VA (USA)). 1988. 60p. NTIS, 
PC A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Arsenic in state water-quality standards is 
the subject of the compilation. 


25419 (PB—89-141519/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
zine. (Battelle, Arlington, VA (USA)). 1988. 58p. NTIS, PC 
A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Zinc in state water-quality standards is the 
subject of the compilation. 


25420 (PB—89-141527/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
acidity-alkalinity (pH). (Battelle, Arlington, VA (USA)). 
1988. 33p. NTIS, PC A03/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Acidity-alkalinity (PH) in state water- 
quality standards is the subject of the compilation. 


25421 (PB—89-141535/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
pesticides. (Battelle, Arlington, VA (USA)). 1988. 65p. 
NTIS, PC A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Pesticides in state water-quality standards 
is the subject of the compilation. 


25422 (PB—89-141543/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
iron. (Battelle, Arlington, VA (USA)). 1988. 58p. NTIS, PC 
A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Iron in state water-quality standards is the 
subject of the compilation. 
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25423 (PB—89-141550/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
temperature. (Battelle, Arlington, VA (USA)). 1988. 87p. 
NTIS, PC A05/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Temperature in state water-quality stand- 
ards is the subject of the compilation. 


25424 (PB—89-141568/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
dissolved oxygen. (Battelle, Arlington, VA (USA)). 1988. 
37p. NTIS, PC A03/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Dissolved oxygen in state water-quality 
standards is the subject of the compilation. 


25425 (PB—89-141576/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
dissolved solids. (Battelle, Arlington, VA (USA)). 1988. 27p. 
NTIS, PC A03/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Dissolved solids in state water-quality 
standards is the subject of the compilation. 


25426 (PB—89-141584/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
chromium. (Battelle, Arlington, VA (USA)). 1988. 62p. 
NTIS, PC A04/MF AOl1. 

The report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Chromium in state water-quality standards 
is the subject of the compilation. 


25427 (PB—89-141592/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
copper. (Battelle, Arlington, VA (USA)). 1988. 59p. NTIS, 
PC A04/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Copper in state water-quality standards is 
the subject of the compilation. 


25428 (PB—89-141600/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
antidegradation. (Battelle, Arlington, VA (USA)). 1988. 82p. 
NTIS, PC A05/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Antidegradation policies in state water- 
quality standards is the subject of the compilation. 


25429 (PB—89-141618/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
nitrogen-ammonia/nitrate/nitrite. (Battelle, Arlington, VA 
(USA)). 1988. 35p. NTIS, PC A03/MF AO1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Nitrogen-Ammonia/Nitrate/Nitrite in 
state water-quality standards is the subject of the compilation. 


25430 (PB—89-141626/XAB) Water-quality standards 
criteria summaries: a compilation of State/Federal criteria: 
lead. (Battelle, Arlington, VA (USA)). 1988. 59p. NTIS, PC 
A04/MF AOl1. 

This report contains excerpts from the individual State 
water-quality standards establishing pollutant-specific criteria for 
interstate surface waters. Lead in state water-quality standards is 
the subject of the compilation. 


25431 (PB—89-141634/XAB) State water-quality stand- 
ards summaries. Final report. (Battelle, Arlington, VA 
(USA)). Sep 1988. 408p. NTIS, PC A18/MF AO1. 
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The report contains a complete summary of water-quality 
standards for 56 States and U.S. Territories. Water Quality Stand- 
ards for the State of California are not included. A source for ob- 
taining information about the water-quality standards of California 
is however, provided. 


25432 (PB—89-141642/XAB) State water-quality stand- 
ards summary: Alaska. Final report. (Battelle, Arlington, VA 
(USA)). 1988. vp. NTIS see individual report for order 
number and price. 

This report contains summary of water-quality standards for 
Alaska. Included is information on use classification, water bodies, 
and other pertinent data. 


25433 (PB—89-141659/XAB) State water-quality stand- 
ards s : Alabama. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for the above referenced State/U.S. Territory. It includes informa- 
tion on use classification, water bodies, and other pertinent data. 


25434 (PB—89-141667/XAB) State water-quality stand- 
ards summary: Arkansas. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 10p. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for Arkansas. Included is information on use classification, water 
bodies, and other pertinent data. 


25435 (PB—89-141675/XAB) State water-quality stand- 
ards s : American Samoa. Final report. (Battelle, Ar- 
lington, VA (USA)). 1988. 8p. NTIS, PC A02/MF AOI. 

This report contains a summary of water-quality standards 
for American Samoa. Included is information on use classification, 
water bodies, and other pertinent data. 


25436 (PB—89-141683/XAB) State water-quality stand- 
ards summary: Arizona. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 1lp. NTIS, PC A03/MF AOl1. 

This report contains a summary of water-quality standards 
for Arizona. Included is information on use classification, water 
bodies and other pertinent data. 


25437 (PB—89-141691/XAB) State water-quality stand- 
ards summary: California. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 3p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for California. Included is information on use classification, water 
bodies, and other pertinent data. 


25438 (PB—89-141709/XAB) State water-quality stand- 
ards summary: Colorado. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Colorado. Included is information on use classification, water 
bodies, and other pertinent data. 


25439 (PB—89-141717/XAB) State water-quality stand- 
ards s : N. Mariana Islands. Final report. (Battelle, 
Arlington, VA (USA)). 1988. 10p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for N. Mariana Islands. Included is information on use classifica- 
tion, water bodies, and other pertinent data. 


25440 (PB—89-141725/XAB) State water-quality stand- 
ards s : Connecticut. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Connecticut. Included is information on use classification, water 
bodies, and other pertinent data. 


25441 (PB—89-141733/XAB) State water-quality stand- 
ards summary: District of Columbia. Final report. (Battelle, 
Arlington, VA (USA)). 1988. 1lp. NTIS, PC A03/MF AOl. 


















52 ENVIRONMENTAL SCIENCES, AQUATIC 
5206 R 


This report contains a summary of water-quality standards 
for the District of Columbia. Included is information on use classifi- 
cation, water bodies, and other pertinent data. 


25442 (PB—89-141741/XAB) State-water quality stand- 
ards summary: Delaware. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Delaware. Included is information on use classification, water 
bodies, and other pertinent data. 






25443 (PB—89-141758/XAB) State water-quality stand- 
ards s : Florida. Final report. (Battelle, Arlington, 
VA (USA). 1988. 10p. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for Florida. Included is information on use classification, water 
bodies, and other pertinent data. 


25444 (PB—89-141766/XAB) State water-quality stand- 
ards summary: Georgia. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. > NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Georgia. Included is information on use classification, water 
bodies, and other pertinent data. 


25445 (PB—89-141774/XAB) State water-quality stand- 
ards summary: Guam. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 8p. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for the Guam Territory. Also included is information on use classi- 
fication, water bodies, and other pertinent data. 


25446 (PB—89-141782/XAB) State water quality stand- 
ards summary: Hawaii. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 8p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Hawaii. Included is information on use classification, water 
bodies and other pertinent data. 


25447 (PB—89-141790/XAB) State water-quality stand- 
ards summary: Iowa. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Iowa. Included is information on use classification, water 
bodies, and other pertinent data. 


25448 (PB—89-141808/XAB) State water-quality stand- 
ards summary: Idaho. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 1lp. NTIS, PC A03/MF AOl1. 

This report contains a summary of water-quality standards 
for Idaho. Included is information on use classification, water 
bodies, and other pertinent data. 


25449 (PB—89-141816/XAB) State water-quality stand- 
ards summary: Illinois. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Illinois. Included is information on use classification, water 
bodies, and other pertinent data. 


25450 (PB—89-141824/XAB) State water quality stand- 
ards summary: Indiana. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 10p. NTIS, PC A02/MF AOI. 

This report contains a summary of water-quality standards 
for Indiana. Included is information on use classification, water 
bodies, and other pertinent data. 


25451 (PB—89-141832/XAB) State water-quality stand- 
ards summary: Kansas. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 


This report contains a summary of water-quality standards 
for Kansas. 


25452 (PB—89-141840/XAB) State water-quality stand- 
ards summary: Kentucky. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 10p. NTIS, PC A02/MF AO1. 
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This report contains a summary of water-quality standards 
for Kentucky. Included is information on use classification, water 
bodies, and other pertinent data. 


25453 (PB—89-141857/XAB) State water-quality stand- 
ards summary: Louisiana. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains summary of water-quality standards for 
Louisiana. Included is information on use classification, water 
bodies, and other pertinent data. 


25454 (PB—89-141865/XAB) State water-quality stand- 
ards summary: Massachusetts. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 9p. NTIS, PC A02/MF A011. 

This report contains a summary of water-quality standards 
for Massachusetts. Included is information on use classification, 
water bodies, and other pertinent data. 


= (PB—89-141873/XAB) State water-quality stand- 
ds summary: Maryland. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AOl1. 
This report contains a summary of water-quality standards 
for Maryland. Included is information on use classification, water 
bodies, and other pertinent data. 


25456 (PB—89-141881/XAB) State water-quality stand- 
ards summary: Maine. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 10p. NTIS, PC A02/MF AO1. 
This report contains a summary of water-quality standards 
for Maine. Included is information on use classification, water 
bodies, and other pertinent data. 


25457 (PB—89-141899/XAB) State water-quality stand- 
ards summary: Michigan. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. ONTIS, PC A02/MF AOI. 

This report contains a summary of water-quality standards 
for Michigan. Included is information on use classification, water 
bodies, and other pertinent data. 


25458 (PB—89-141907/XAB) State water-quality stand- 
ards summary: Minnesota. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 10p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Minnesota. Included is information on use classification, water 
bodies, and other pertinent data. 


25459 (PB—89-141915/XAB) State water-quality stand- 
ards summary: Missouri. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 1lp. NTIS, PC A03/MF AOl1. 

This report contains a summary of water-quality standards 
for Missouri. Included is information on use classification, water 
bodies, and other pertinent data. 


25460 (PB—89-141923/XAB) State water-quality stand- 
ards summary: Mississippi. Final report. (Batteile, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for Mississippi. Included is information on use classification, water 
bodies, and other pertinent data. 


25461 (PB—89-141931/XAB) State water-quality stand- 
ards summary: Montana. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Montana. Included is information on use classification, water 
bodies, and other pertinent data. 


25462 (PB—89-141949/XAB) State water-quality stand- 
ards summary: North Carolina. Final report. (Battelle, Ar- 
lington, VA (USA)). 1988. 13p. NTIS, PC AQ3/MF AO1. 

This report contains a summary of water-quality standards 
for North Carolina. Included is information on use classification, 
water bodies, and other pertinent data. 
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25463 (PB—89-141956/XAB) State water-quality stand- 
ards summary: North Dakota. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 10p. NTIS, PC A02/MF AOI. 

This report contains a summary of water-quality standards 
for North Dakota. Included is information on use classification, 
water bodies, and other pertinent data. 


25464 (PB—89-141964/XAB) State water-quality stand- 
ards summary: Nebraska. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Nebraska. Included is information on use classification, water 
bodies, and other pertinent data. 


25465 (PB—89-141972/XAB) State water-quality stand- 
ards s' : New Hampshire. Final report. (Battelle, Ar- 
lington, VA (USA)). 1988. PTD. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for New Hampshire. Included is information on use classification, 
water bodies, and other pertinent data. 


(PB—89-141980/XAB) State water-quality stand- 
ummary: New Jersey. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 10p. NTIS, PC A02/MF AOl1. 
This report contains a summary of water-quality standards 
for New Jersey. Included is information on use classification, water 
bodies, and other pertinent data. 


(PB—89-141998/XAB) State water-quality stand- 
ummary: New Mexico. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 
This report contains summary of water-quality standards for 
New Mexico. Included is information on use classification, water 
bodies, and other pertinent data. 


25468 (PB—89- ee State water-quality stand- 
ards summary: Nev: Final report. (Battelle, Arlington, 
VA (USA)). 1988. ‘pe NTIS, PC A03/MF AOl1. 
This report contains a summary of water-quality standards 
for Nevada. Included is information on use classification, water 
bodies, and other pertinent data. 


25469 (PB—89-142012/XAB) State water-quality stand- 
ards summary: New York. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 19p. NTIS, PC A03/MF AOI. 

This report contains a summary of water-quality standards 
for New York. Included is information on use classification, water 
bodies, and other pertinent data. 


25470 (PB—89-142020/XAB) State water-quality stand- 
ards summary: Ohio. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 14p. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Ohio. Included is information on use classification, water 
bodies, and other pertinent data. 


25471 (PB—89-142038/XAB) State water-quality stand- 
ards summary: Oklahoma. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 12p. NTIS, PC A03/MF AOl1. 

This report contains a summary of water-quality standards 
for Oklahoma. Included is information on use classification, water 
bodies, and other pertinent data. 


25472 (PB—89-142046/XAB) State water-quality stand- 
ards summary: Oregon. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 7p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Oregon. Included is information on use classification, water 
bodies, and other pertinent data. 


25473 (PB—89-142053/XAB) State water-quality stand- 
ards summary: Pennsylvania. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 11p. NTIS, PC A03/MF AOl1. 
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This report contains a summary of water-quality standards 
for Pennsylvania. Included is information on use classification, 
water bodies, and other pertinent data. 


25474 (PB—89-142061/XAB) State water-quality stand- 
ards summary: Puerto Rico. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. llp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Puerto Rico. Included is information on use classification, water 
bodies, and other pertinent data. 


25475 (PB—89-142079/XAB) State water-quality stand- 
ards summary: Rhode Island. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 14p. NTIS, PC A03/MF A011. 

This report contains a summary of water-quality standards 
for Rhode Island. Included is information on use classification, 
water bodies, and other pertinent data. 


25476 (PB—89-142087/XAB) State water-quality stand- 
ards s : South Carolina. Final report. (Battelle, Ar- 
lington, VA (USA)). 1988. llp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for South Carolina. Included is information on use classification, 
water bodies, and other pertinent data. 


25477 (PB—89-142095/XAB) State water-quality stand- 
ards summary: South Dakota. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 1lp. NTIS, PC A03/MF AOl1. 

This report contains a summary of water-quality standards 
for South Dakota. Included is information on use classification, 
water bodies, and other pertinent data. 


25478 (PB—89-142103/XAB) State water-quality stand- 
ards : Tennessee. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Tennessee. Included is information on use classification, water 
bodies, and other pertinent data. 


25479 (PB—89-142111/XAB) State water-quality stand- 
ards summary: Trust Territories. Final report. (Battelle, Ar- 
lington, VA (USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 

This report contains a summary of water-quality standards 
for Trust Territories. Included is information on use classification, 
water bodies, and other pertinent data. 


25480 (PB—89-142129/XAB) State water-quality stand- 
ards summary: Texas. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 10p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Texas. Included is information on use classification, water 
bodies, and other pertinent data. 


25481 (PB—89-142137/XAB) State water-quality stand- 
ards s : Utah. Final report. (Battelle, Arlington, VA 
(USA)). 1988. 13p. NTIS, PC A03/MF AOl1. 

This report contains a summary of water-quality standards 
for Utah. Included is information on use classification, water 
bodies, and other pertinent data. 


25482 (PB—89-142145/XAB) State water-quality stand- 
ards summary: Virginia. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 10p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Virginia. Included is information on use classification, water 
bodies, and other pertinent data. 


25483 tao 142152/XAB) State water-quality stand- 
ards s Virgin Islands. Final report. (Battelle, Arling- 
ton, VA (USA). 1988. 8p. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for the Virgin Islands. Included is information on use classification, 
water bodies, and other pertinent data. 
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25484 (PB—89-142160/XAB) State water-quality stand- 
ards summary: Vermont. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Vermont. Included is information on use classification, water 
bodies, and other pertinent data. 


25485 (PB—89-142178/XAB) State water-quality stand- 
ards summary: Washington. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 9p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Washington. Included is information on use classification, water 
bodies, and other pertinent data. 


25486 (PB—89-142186/XAB) State water-quality stand- 
ards summary: Wisconsin. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 8p. NTIS, PC A02/MF AO1. 

This report contains a summary of water-quality standards 
for Wisconsin. Included is information on use classification, water 
bodies, and other pertinent data. 


25487 (PB—89-142194/XAB) State water-quality stand- 
ards summary: West Virginia. Final report. (Battelle, Arling- 
ton, VA (USA)). 1988. 10p. NTIS, PC A02/MF AOI. 

This report contains a summary of water-quality standards 
for West Virginia. Included is information on use classification, 
water bodies, and other pertinent data. 


25488 (PB—89-142202/XAB) State water-quality stand- 
ards summary: Wyoming. Final report. (Battelle, Arlington, 
VA (USA)). 1988. 10p. NTIS, PC A02/MF AOl1. 

This report contains a summary of water-quality standards 
for Wyoming. Included is information on use classification, water 
bodies, and other pertinent data. 


25489 (PB—89-142640/XAB) Environmental regulation: 
its impact on infrastructure decision making. Goodrich, J.A.; 
Mayo, F.T. (Environmental Protection Agency, Cincinnati, 
OH (USA). Drinking Water Research Div.). Jan 1989. 9p. 
(EPA—600/D-88/276). NTIS, PC A02/MF AO1. 

The enactment of laws and regulations related to drinking- 
water quality, surface-water discharge limitations, and wastewater 
treatment goals has required utilities to maintain, upgrade, or even 
replace their respective underground services. With Federal aid 
programs to support infrastructure financing reduced or eliminated, 
utilities are finding it necessary to seek other sources of funds or 
pass costs on to the consumer. This paper reviews how USEPA’s 
regulations have affected and will affect infrastructure issues. 


25490 (PB—89-143671/XAB) Drinking-water standards 
and regulations. Volume 4. Manual for 1979-1988. Wang, 
L.K.; Wang, M.H.S. (Lenox Inst. for Research, Inc., MA 
(USA)). 10 Oct 1988. 197p. (LIR—10-88/317). NTIS, PC 
A09/MF AO1. 

See also Volume 3, PB—89-102099. Portions of this docu- 
ment are not fully legible. 

This report covers eight important documents: (1) The U.S. 
Safe Drinking Water Act Title XIV, as amended by the Safe 
Drinking Water Act Amendments of 1986, by U.S. EPA; (2) Sum- 
mary of the Safe Drinking Water Act Regulations, by CDM, June 
1988; (3) Sampling Procedure for Analysis of Bacteria and Chemi- 
cals in Tap Water, by LIR, June 1988; (4) Discontinuing Certifica- 
tion of Seven Analytes, by NY-DOH, August 1986; (5) Disinfection 
of Individual Water Supply Systems, by MA-DEQE, June 1988; (6) 
U.S. EPA Letter to Dr. L. K. Wang Regarding the Use of Liquid 
Household Bleach for Sanitizing Domestic Water Systems, by U.S. 
EPA, August 1988; (7) Guidelines for Public Water Systems by 
MA-DEQE, May 1979; and (8) Supplement to Guidelines for 
Public Water Systems--1979 Edition, by MA-DEQE, September 
1984, approved in October 1986. 










ERA-14/12 / 3614 


25491 (PB—89-151047/XAB) Statistical analysis of 
ground-water monitoring data at RCRA (Resource Conserva- 
tion and Recovery Act) facilities. Interim final guidance. (En- 
vironmental Protection Agency, Washington, DC (USA). 
Office of Solid Waste). Feb 1989. 148p. (EPA—530/SW-89/ 
026). NTIS, PC A07/MF AOI. 

The document provides guidance to RRA Facility permit 
applicants and writers concerning the statistical analysis of ground- 
water monitoring data at RCRA facilities. Section 1 is an introduc- 
tion to the guidance; it describes the purpose and intent of the doc- 
ument, and emphasizes the need for site-specific considerations in 
implementing the Subpart F regulations of 40 CFR Part 264. Sec- 
tion 2 provides the reader with an overview of the recently pro- 
mulgated regulations concerning the statistical analysis of ground- 
water monitoring data (53 FR 39720: October 11, 1988). Section 4 
discusses the important hydrogeologic parameters to consider when 
choosing a sampling interval. Section 4 provides guidance on 
choosing an appropriate statistical method. Section 5 covers statisti- 
cal methods that may be used to evaluate ground-water monitoring 
data when background wells have been sited hydraulically upgra- 
dient from the regulated unit, etc. Section 6 includes statistical pro- 
cedures that are appropriate when comparing ground-water constit- 
uent concentrations; and Section 7 presents the case where the level 
of each constituent is compared historically. 


25492 (PB—89-153779/XAB) Superfund Record of Deci- 
sion (EPA Region 4): Wamchem Site, Burton, Beaufort 
County, South Carolina, June 1988. First remedial action. 
Final report. (Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Emergency and Remedial Re- 
sponse). 30 Jun 1988. 54p. (EPA/ROD/R—04-88/037). 
NTIS, PC A04/MF AOl1. 

The 21-acre Wamchem site is located in Burton, Beaufort 
County, South Carolina on a small island in the midst of a salt 
marsh near a tidal stream. Between 1959 and 1972, the Beaufort 
Chemical and Research Company operated the site, producing dyes 
for the textile industry; in 1972, M. Lowenstein Company pur- 
chased the facility and continued operations until 1981. Liquid 
wastes generated at the site were discharged to a drainage ditch 
leading to two unlined ponds. Ground-water contamination was 
documented at the site in 1982. The selected remedial actions for 
this site are discussed. The estimated capital cost for this remedial 
action is $1,310,000, with annual O&M of $155,100. 


25493 (PB—89-153811/XAB) Superfund Record of Deci- 
sion (EPA Region 4): Alpha Chemical, Alpha Resins Corpora- 
tion Site, Lakeland, Florida, May 1988. First remedial action. 
Final report. (Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Emergency and Remedial Re- 
sponse). Mar 1988. 48p. (EPA/ROD/R—04-88/033). NTIS, 
PC A03/MF AO1. 

The Alpha Chemical site, located in Kathleen, Florida, con- 
sists of over 32 acres, that comprise the Alpha Resins Corporation 
(ARC), a facility of the Alpha Chemical Corporation. Surface 
water from the site drains into a swampy, low-lying wetland area. 
The facility has produced unsaturated polyester resin for fiberglass 
manufacturers since 1967. After switching to incineration, Pond 4 
dried up. A waste stream, referred to as the water of reaction, is 
produced as a by-product of polyester-resin formation. The percola- 
tion ponds have not been used since 1976. At that time, a thermal 
oxidizer was installed to incinerate the waste stream rather than 
place it in the percolation ponds. It was then used for one year as a 
solid-waste landfill by ARC. In April 1983, a ground-water assess- 
ment report indicated industrial impacts on the surficial aquifer. 
The selected remedial action for the site is discussed. The estimated 
capital cost for the remedial action is $142,400, with present worth 
O&M of $186,200. 


25494 (PB—89-160188/XAB) Evaluation of specific re- 
quirements for unfiltered surface-water supplies. Draft report. 
(Pirnie (Malcolm), Inc., Paramus, NJ (USA)). 13 Sep 1988. 
343p. NTIS, PC A15/MF AOl1. 

The Amendments to the Safe Drinking Water Act passed in 
June 1986 (PL 99-339) require that the United States Environmen- 
tal Protection Agency (USEPA) promulgate a National Primary 
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Drinking Water Regulation (NPDWR) by December 1987, specify- 
ing criteria under which filtration (including pretreatment, coagula- 
tion and sedimentation as appropriate) would be required as a treat- 
ment technique for public-water systems supplied by surface-water 
sources. The proposed Surface Water Treatment Rule (SWTR), de- 
veloped to comply with this requirement, includes conditions for 
which filtration would be required as a treatment technique for sys- 
tems utilizing a surface water source, as well as conditions for 
which disinfection alone would be the only required treatment. The 
purpose of the report is to evaluate the criteria presented in the 
proposed SWTR (52 Federal Register 42 178, November 3, 1987) 
and the draft Guidance Manual (October 8, 1987) which pertain to 
avoiding filtration. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


25495 (INIS-mf—i1927, pp 165-188) Nuclear catastro- 
phe of Chernobyl as experienced by 168 male and female pro- 
bands of various age groups. Janke, W.; Hueppe, M. 1987. 
(In German). NTIS (US Sales Only), PC Al2/MF AO1. 
Order Number DE88757401/JAW. (CONF-8705371—). 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

: A collective of 168 persons aged 18 to 59 were studied to 
assess the impact of the Chernobyl reactor accident on how they 
experience, and react to, incidents. Four groups were made up of 
42 persons each (male/female; 18-39-year-olds/40-59-year-olds). As 
variables, the instantaneous psychic condition as a reaction to the 
accident, and strategies to cope with stress were studied by psycho- 
metric methods. Furthermore a questionnaire on attitudes and be- 
haviour, specially drawn up for the study, was used, whose reliabil- 
ity was confirmed by analyses of the individual items. The Cherno- 
byl nuclear accident, it is found, was felt to be a grave incident and 
led to a number of reactions in the attitudes and views of people. 
The very different response of the age and sex groups is considered 
to be the result of the highest significance. 
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REFER ALSO TO CITATION(S) 24489 


25496 (DOE/EIS—0026-DS-Vol.1) Waste Isolation Pilot 
Plant: Draft Supplement Environmental Impact Statement. 
(USDOE Assistant Secretary for Defense Programs, Wash- 
ington, DC). Apr 1989. 451p. NTIS, PC A20/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009927/JAW. 

The US Department of Energy (DOE) has prepared this 
supplement to the 1980 Final Environmental Impact Statement 
(FEIS) for the Waste Isolation Pilot Plant (WIPP) in order to 
assess the environmental impacts that may occur from the contin- 
ued development of the WIPP as a minced geologic repository for 
transuranic (TRU) waste. Since the publication of the FEIS in Oc- 
tober 1980, new data collected at the WIPP have led to changes in 
the understanding of the hydrogeologic characteristics of the area 
and their potential implications for the long-term performance of 
the WIPP. In addition, there have been changes in the FEIS Pro- 
posed Action and new regulatory requirements. This supplement to 
the FEIS (SEIS) evaluates the environmental consequences of the 
Proposed Action as modified since 1980 in light of new data and 
assumptions. The new information pertains mainly to the geologic 
and hydrologic systems at the WIPP site and their effect on the 
long-term performance of the WIPP. The SEIS includes new data 
indicating that: the permeability of the Salado Formation, the geo- 
logic formation in which the WIPP underground facilities are lo- 
cated, is lower than previously believed; the moisture content of 
the Salado Formation and the consequent brine inflow is higher 
than previously believed; a higher transmissivity zone is present in 
the Rustler Formation in the southeastern portion of the WIPP site; 
and "salt creep” (convergence) in the repository occurs faster than 
previously believed. 50 figs., 92 tabs. 
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25497 (FLA—F107) A raptor study for the proposed 
Grandy Brook Station to Hope Brook Mine transmission line 
environmental impact statement. (Fudge, Lane and Associ- 
ates Ltd., St. John’s, NF (Canada)). 1986. 40p. (MICRO- 
LOG—88-05738). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

The proposed Grandy Brook Station to Hope Brook mine 
transmission line study area occupies a remote area of south-central 
Newfoundland. Raptors have been identified as a valued ecosystem 
component which may be adversely affected. Since little informa- 
tion on population numbers and activities in the study area is avail- 
able, a survey was conducted to determine raptor use of the pro- 
posed route to minimize adverse impacts of the development. Field 
data was the primary information source, although government of- 
ficials were consulted for additional information and data files were 
accessed. Raptors were recorded by species and age class, and ap- 
parent activity. One field trip, composed of a ground survey and a 
helicopter survey, was conducted on July 12, 1986. Suggestions are 
made for mitigation measures related to such negative aspects as 
electrocution during construction and maintenance activities, har- 


assment and persecution, collisions with the lines, and electric fields 
and corona. 


25498 (PRM—8406) Bibliography of reports, publica- 
tions, interventions from the public file of the Beaufort Sea 
Environmental Assessment Panel. MacDonald, E.M. (Pallis- 
ter Resource Management, Calgary, AB (Canada)). 1984. 
170p. (MICROLOG—88-05029). Federal Environmental 
Assessment Review Office, Fontaine Bldg., 13th floor, 
Ottawa, ON, Canada K1A 0H3; $N/C. 

This bibliography includes reports, publications and inter- 
ventions from the Beaufort Sea Environmental Assessment Panel 
Public File. Correspondence is included as part of the Public File if 
it was received as an intervention to the Panel. The bibliography 
covers reports produced by or for the Panel, entered by date of re- 
lease. Technical specialist reports, although produced under con- 
tract to the Panel, are treated in the same manner as other interven- 
tions and not as Panel produced material. Formal submissions by 
proponents in response to the “Guidelines for the Preparation of an 
Environmental Impact Statement: Beaufort Sea Hydrocarbon Pro- 
duction Proposal” and to the "Statement of Deficiencies on the En- 
vironmental Impact Statement (EIS) for Hydrocarbon Develop- 
ment in the Beaufort Sea-Mackenzie Delta” are covered, including 
the Beaufort Sea-Mackenzie Delta EIS, the Beaufort Sea-Macken- 
zie Delta EIS supplementary information, and the Beaufort Sea EIS 
support document series. Published reports and documents provid- 
ed to the Panel by intervenors, proponents and the Secretariat 
throughout the review process, both for specific information and as 
background data, are also included. Finally the bibliography in- 
cludes all formal submissions or interventions prepared for the 
review of the Beaufort Sea hydrocarbon production proposal. Doc- 
uments are listed alphabetically by author within categories. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 25272 


25499 (LA-UR—89-939) Auditory speech preprocessors. 
Zweig, G. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 7p. (CONF-890291—1). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009280/JAW. 

From DARPA speech and natural language workshop; 
Philadelphia, PA, USA (21 Feb 1989). 

A nonlinear transmission line model of the cochlea (Zweig 
1988) is proposed as the basis for a novel speech preprocessor. 
Sounds of different intensities, such as voiced and unvoiced speech, 
are preprocessed in radically different ways. The Q’s of the 
preprocessor’s nonlinear filters vary with input amplitude, higher 
Q's (longer integration times) corresponding to quieter sounds. Like 
the cochlea, the preprocessor acts as a "subthreshold laser” that 
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traps and amplifies low level signals, thereby aiding in their detec- 
tion and analysis. 17 refs. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 25347, 25507, 26165 


25500 (BNL—42186) The use of recombinant inbreds in 
gene mapping in maize. Burr, B.; Burr, F.A. (Brookhaven 
National Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016. 7p. (CONF-8811185—1; BIO—4492). NTIS, 
PC A02/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89008161/JAW. 

From Development and application of molecular markers to 
problems in plant genetics; Cold Spring Harbor, NY, USA (1 Nov 
1988). 

In this review we would like to describe the utility of using 
recombinant inbred strains for gene mapping in maize. These popu- 
lations have unique properties which make them efficient tools for 
gene mapping that can be used by many research groups at the 
same time. We have also investigated the use of recombinant 
inbreds for mapping quantitative trait loci. 8 refs. 


25501 (CONF-8811193—1) Two-dimensional gel electro- 
phoresis for the detection of heritable mutations: Normal 
quantitive variability related to age. Giometti, C.S.; Gem- 
mell, M.A.; Tollaksen, S.L.; Taylor, J. (Argonne National 
Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 11p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009876/JAW. 

From Congress on two-dimensional electrophoresis; Vienna, 
Austria (8 Nov 1988). 

Heritable mutations as quantitative alterations in protein ex- 
pression can be detected by using two-dimensional gel electrophor- 
esis (2DE) coupled with computer-assisted data analysis. Ideally, 
one would like to monitor ail of the proteins seen in a 2DE pattern 
for mutations, thereby allowing the examination of several hundred 
different genetic loci in a single individual. The background varia- 
bility of each protein in the 2DE patterns, however, dictates the 
magnitude of change that can realistically be detected and thereby 
determines which proteins can be monitored for mutation events 
that influence protein quantity. Thus, an understanding of the fac- 
tors that influence the normal quantitative variability of proteins is 
imperative so that conditions can be optimized for the maximum 
number of proteins. Using software developed at Argonne National 
Laboratory for the analysis of large numbers of 2DE gel patterns, 
we have assimilated data on the effects of the age of individuals 
sampled on quantitative variability. 9 refs., 2 figs., 1 tab. 


25502 (DOE/ER/13627—2) Molecular cloning and struc- 
tural characterization of the R locus maize: Annual progress 
report, September 1, 1987--May 31, 1988. Dellaporta, S.L. 
(Yale Univ., New Haven, CT (USA). Dept. of Biology). 
Jun 1988. Contract FG02-86ER13627. 8p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010045/JAW. 

We are examining several unstable alleles of R-nj and R-sc. 
These alleles were isolated from plants containing a heterozygous 
translocation between chromosomes 1S and 10L. The 1S arm con- 
taining a donor Ac element at the P-vv allele--known to be an Ac- 
suppressed mutation of P-rr that conditions variegated pericarp and 
cob tissues. The 10L arm contained the target locus, R-nj or R-sc 
allele that conditions colored aleurone and color in various other 
plant tissues. These plants contained a normal chromosome 1 and 
10 with the P-ww (colorless pericarp/cob) and r-g allele (colorless 
aleurone), respectively. Plants of this genotype (P-vv R-nj or R-sc 
T1-10/P-ww r-g) were crossed as female to P-ww r-g males. Ap- 
proximately 70,000 kernel progeny were screened for a variegated 
aleurone phenotype and seven such kernels were obtained. An un- 
stable allele of R-nj, termed r-nj:m1, was one such progeny kernel 
and was used for the following molecular analysis. 
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25503 (DOE/ER/13920—1) Cell and molecular biology 
of Chlamydomonas. (Cold Spring Harbor Lab., NY (USA)). 
1988. Contract FG02-88ER13920. 108p. (CONF-8805275— 
Absts.). NTIS, PC A06/MF AOl - OSTI; 1; GPO Dep. 
Order Number DE89009551/JAW. 

From Cell and molecular biology of chlamydmonas; Cold 
Spring Harbor, NY, USA (4 May 1988). 

This document contains only the abstracts of 92 presenta- 
tions on the biology of Chlamydomonas. Topics include gene trans- 
formations, gene regulation, biosynthetic pathways, cell surfaces, 
circadian clocks, and the development and structure of the flagellar 
apparatus. (TEM) 


25504 Cytochrome and myoglobin. Chance, B.; Dutton, 
P.L.; Gunner, M.R.; Reddy, K.S.; Powers, L.S.; Zhang, K. 
(Department of Biochemistry and Biophysics, University of 
Pennsylvania). AIP (American Institute of Physics) Conference 
Proceedings; 180: No. 1, 244-275(25 Dec 1988). (CONF- 
8705337—). 

From International symposium on frontiers in science: on the 
occasion of the 65th birthday of Professor Hans Fravenfelder; 
Urbana, IL, USA (1 May 1987). 

This paper traces the versatile role of the optical method in 
the studies of heme pigments in the visible and near infrared re- 
gions for the study of the state of MbCO under X-ray examination 


to that of the brain HbO.2 under conditions of MRS examination. 
(AIP) 


5503 Cytology 


REFER ALSO TO CITATION(S) 25503, 25508 


25505 (AD-A—202407/3/XAB) Parallel processing of bi- 
ological-sequence comparison algorithms. Research report. 
Gore, N.G.; Edmiston, E.W.; Saltz, J.H.; Smith, R.M. (Yale 
Univ., New Haven, CT (USA). Dept. of Computer Sci- 
ence). Jul 1988. 2lp. (YALEU/DCS/RR—630). NTIS, PC 
A03/MF AO1. 

Comparison of biological (DNA or protein) sequences pro- 
vides insight into molecular structure, function, and homology, and 
is increasingly important as the available data bases become larger 
and more numerous. One method of increasing the speed of the cal- 
culations is to perform them in parallel. Results are presented of ini- 
tial investigations using the Intel iPSC hypercube and the Connec- 
tion Machine for these comparisons. Since these machines have 
very different architectures, the issues and performance trade-offs 
discussed have a wide applicability for the parallel processing of bi- 
ological-sequence comparisons. 


25506 (PB—89-144562/XAB) Hydroxyl free-radical me- 
diated formation of 8-hydroxyguanine in isolated DNA (jour- 
nal version). Floyd, R.A.; West, M.S.; Eneff, K.L.; Hogsett, 
W.E.; Tingey, D.T. (Oklahoma Medical Research Founda- 
tion, Oklahoma City, OK (USA)). 1988. 9p. NTIS, PC 
A02/MF AOl1. 

Pub. in Archives of Biochemistry and Biophysics, Vol. 262, 
No. 1, 266-272(1988). 

Formation of 8-hydroxyguanine within calf thymus DNA 
was studied after exposure to uv-H2O2 as a hydroxyl free-radical 
generating system. Using high-pressure liquid chromatography with 
electrochemical detection, the amount of 8-hydroxy-2-deoxyguano- 
sine (8-OHdG) was measured. The 8-OHdG content of uv-exposed 
DNA increased linearly with increasing H2O2 levels up to 0.03%, 
above which the rate of increase was less than linear. All hydroxyl 
free radical scavengers studied (mannitol, ethanol, thiorea, and sa- 
licylate), if present in the system when DNA was exposed to uv- 
H2O2, caused a decrease in the amount of 8-OHdG formed. Thiou- 
rea when incubated with damaged DNA caused a loss of 8-OHdG 
when it was an integral part of DNA. In contrast, thiorea did not 
react with the nucleoside free in solution. Reduced glutathione did 
not cause a decrease of 8-OHdG, either when it was an integral 
part of DNA, or as the free nucleoside in solution. 
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5504 Genetics 


REFER ALSO TO CITATION(S) 24451, 25501 


25507 (DOE/ER—0387) The Human Genome Initiative 
Program Plan. (USDOE Office of Energy Research, Wash- 
ington, DC. Office of Health and Environmental Research). 
Sep 1988. 10p. NTIS, PC A02/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE89010075/JAW. 

The purpose of the DOE Human Genome Initiative is to 
provide special resources, improved technologies and supportive in- 
frastructure which will accelerate and bring economies to the im- 
mense task of ordering and sequencing the entire human genome. 
The HERAC report further recommends that DOE have a leader- 
ship role because of its demonstrated expertise in managing com- 
plex and long-term multidisciplinary projects involving the devel- 
opment of new technology requiring the coordinated efforts of in- 
dustries, universities, and its own laboratories. The report noted 
that the mission of OHER to understand the health effects of radi- 
ation and other by-products of energy production requires funda- 
mental knowledge of the effects of damage to the genome and that 
mission has led to the initiation and support of a number of re- 
search and technological developments which are closely linked to 
the human genome mapping and sequencing project: DOE comput- 
er and data management expertise initiated and sustain the GenBank 
DNA sequence repository; the chromosome sorting capacities es- 
sential to the Genome Initiative were developed and are maintained 
at DOE laboratories; within the associated National Gene Library 
Project, libraries of clones representing single human chromosomes 
are produced for the research community. Thus, the Initiative is a 
natural outgrowth of ongoing DOE-supported research. 


25508 (PB—89-857247/XAB) Gene amplification: devel- 
opments, and applications for medical diagnostics. January 
1985-February 1989 (Citations from the Biobusiness data 
base). Report for January 1985-February 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Mar 1989. 35p. NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning genetic am- 
plification, a revolutionary new DNA probe technology. Compa- 
nies on the cutting edge of this technology are discussed, and men- 
tion is made of their licensing agreements. Applications in clinical 
diagnosis for such diseases as acquired immune deficiency syn- 
drome and leukemia, and applications for prenatal testing, and fo- 
rensic testing are examined. (Contains 55 citations fully indexed and 
including a title list.) 


5505 Metabolism 
REFER ALSO TO CITATION(S) 23970, 25513 


5506 Medicine 


REFER ALSO TO CITATION(S) 24350, 24954, 25199, 25200, 25203, 25204, 
25206, 25208, 25236, 25533, 25961 


25509 (AD-A—203266/2/XAB) Study of the sharing/ 
purchasing method of providing radiation therapy services at 
Dwight David Eisenhower Medical Center, Fort Gordon, 
Georgia. Master’s thesis, July 1981-August 1982. Lewis, 
C.H. (Academy of Health Sciences (Army), Fort Sam 
Houston, TX (USA). Health Care Administration). Aug 
1982. 67p. (HAC—S54-88). NTIS, PC A04/MF AOl1. 

In 1982 Dwight David Eisenhower Army Medical Center 
(DDEAMC) was providing radiation therapy support to authorized 
beneficiaries by referral to a local civilian proprietary firm. This 
was financed by supplemental care funds for active duty personnel 
and through CHAMPUS for other authorized beneficiaries. The es- 
tablishment of an in-house radiation therapy center at DDEAMC 
was being considered when Congress directed the Department of 
Defense to implement a program to test the sharing of specialized 
services. This study devises a methodology for the analysis of costs 
associated with purchasing radiation-therapy services, and com- 
pares them with the costs for providing the cancer treatments in- 
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house. The utilization of a decision matrix showed that the estab- 
lishment of an in-house capability at DDEAMC which provides ra- 
diation therapy services for the surrounding region (26 military hos- 
pitals and clinics) is the alternative of choice. 


25510 (CIN-AI—14) Nuclear energy and _ medicine. 
(Centro de Informacoes Nucleares, Rio de Janeiro, RJ 
(Brazil)). 1988. 100p. (In Portuguese). NTIS (US Sales 
Only), PC AOS/MF AOl - OSTI; INIS. Order Number 
DE89610547/JAW. 

The applications of nuclear energy on medicine, as well as 
the basic principles of these applications, are presented. The radio- 
logical diagnosis, the radiotherapy, the nuclear medicine, the radio- 
logical protection and the production of radioisotopes are studied. 
(M.A.C.). 


25511 (INIS-BR—1442) Laboratory Guide. Azeredo, 
A.M.G.F.; Melo, D.R. de; Juliao, L.Q.C.; Santos, M.S.; 
Lourenco, M.C.; Oliveira, C.A.N. de; Dantas, B.M.; 
Lucena, E.A. de. (Instituto de Radioprotecao e Dosimetria, 
Rio de Janeiro, RJ (Brazil)). [1988]. 33p. NTIS (US Sales 
Only), PC A03/MF AOl - OSTI; INIS. Order Number 
DE89610735/JAW. 

The laboratory guide used by Department ofPersonnel Do- 
simetry of IRD/Brazilian CNEN (Instituto de Radioprotecao e Do- 
simetria) for in vitro and in-vivo bioassays, is presented. In vitro 
bioassays include fluorimetric determination of uranium in urine; 
alpha spectrometry; and Cesium 137 determination in excreta sam- 
ples. For, in vivo biossays the calibration of the detection system, 
and the evaluation of potassium in human body, are done. For each 
assay, the bibliography of theoretical fundaments, the equipments, 
the materials, the procedures and/or methods, and report formats 
for results, are presented. (M.C.K..). 


25512 (INIS-mf—11420) /sup 31/P NMR spectroscopy 
of tumors in the evaluation of response to therapy. Sijens, 
P.E. (Rijksuniversiteit Utrecht (Netherlands)). 24 Oct 1988. 
127p. (In Dutch). NTIS (US Sales Only), PC A07/MF AO1 
- OSTI; INIS. Order Number DE89610676/JAW. 

Includes summary in Dutch. 

In this thesis the effects of different kinds of therapy on 
tumour metabolism were investigated by in vivo 31P NMR spec- 
troscopy. From the first five chapters (laboratory-animal studies) it 
turns out that after radiotherapy as well as after hyperthermy or 
chemoterapy changes can be observed in the 31P NMR spectra of 
tumours. In a number of cases a durable decline occurred in the 
ratio of the high-energetic adenosinephosphate (ATP) and the low- 
energeic anorganic phosphate, cuased by the mortification of tu- 
mourcells. On the other hand, tumour regression after effective 
chemotherapy resulted in a growth of the ATP/Pi ratio. In one 
case a temporary drop occurred which could be related to a tempo- 
rary decrease in tumour perfusion. In anoter case a temporary drop 
of the ATP/Pi ratio correlated with resistence against treatment 
with cis-diaminodichoroplatina. In contrast with the changes in 
ATP/Pi ratio, the changes, after (chemo)therapy, in tumour pH do 
not seem to be related with the respons of the tumour. The results 
of the laboratory-animal experiments indicate that in vivo 31P 
NMR spectroscopy could be applied in the clinic in order to estab- 
lish betime the response of tumours on therapy. In ch. 6 initial ex- 
periences with clinical NMR spectroscopy of human breast cancer 
are described. The results indicate that by 31P NMR spectroscopy 
malignant breast tissues can be discerned from normal breast tissues, 
following radiotherapy and subsequent tumour regression, in the 
spectrum of the tumorous region an intense PCr signal developed 
which appeared to reflect a metabolic change in the tumous itself. 
177 refs.; 27 figs.; 6 tabs. 


25513 (ORNL/TM—11043) Nuclear Medicine Program 
progress report for quarter ending September 30, 1988. 
Knapp, F.F. Jr.; Ambrose, K.R.; Callahan, A.P.; McPher- 
son, D.W.; Srivastava, P.C.; Allred, J.F.; Blystone, S.L.; 
Kropp, A.; Lisic, E.C.; Rice, D.E. (Oak Ridge National 
Lab., TN (USA)). Mar 1989. Contract AC05-840R21400. 
16p. NTIS, PC A03/MF AO - OSTI; 1; GPO Dep. Order 
Number DE89009685/JAW. 
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During this period the properties of the unknown metabolite 
released from Langendorff-perfused rat hearts administered radioio- 
dinated 15-(p-iodophenyl)-3-R,S-methylpentadecanoic acid 
(BMIPP) have been further evaluated. Identification of this metabo- 
lite is important to provide a better understanding of the myocardi- 
al metabolism of methyl-branched fatty acids and to illuminate the 
factors affecting myocardial retention of such agents. The metabo- 
lite is the principal component in the outflow of the isolated rat 
hearts. Following isolation and purification of the metabolite, treat- 
ment with NaBH, had no effect on the chromatographic properties. 
In contrast, a much less polar product was formed by treatment 
with acetic anhydride, suggesting the presence of a primary or sec- 
ondary hydroxyl group. In addition, the metabolite is soluble in 
dilute base and extracted from an acid solution with ether, demon- 
strating the presence of a carboxyl group. These combined results 
suggest BMIPP is metabolized to a hydroxy acid of unknown struc- 
ture. Studies are now in progress to identify this material. Studies 
of the effects of chain length on the complexation of a series of p- 
carboxyalkylphenylglyoxal bis-(N-alkylthiosemicarbazones) (TSC) 
have continued. After complexation with either Cu-64 or Cu-67 fol- 
lowed by activation to the tetrafluoropheny]l esters, the bifunctional 
ligands were attached to BSA and purified by G-25 Sephadex. 
Yields varied from 2--3% to 40%, with higher yields for the short- 
er chain analogues. Because of simpler formation and higher yield, 
future studies will focus on the radiolabeling of antibodies with the 
short-chain analogues of the 1,2-diketone TSC derivatives. Also 
during this period [I-131]IPPA was supplied to collaborators at the 
Institute of Clinical and Experimental Nuclear Medicine in Bonn, 
West Germany, for studies with an isolated working rat heart 
model. 


25514 (PINSTECH/NCD—112) Radioaerosol ventilation 


system ‘radio vent’. Technical consideration, construction and 
operation. Ishfag, M.M.; Khan, R.A.; Karim, H.M.A. (Paki- 
stan Inst. of Nuclear Science and Technology, Islamabad 
(Pakistan). Nuclear Chemistry Div.). Dec 1987. 9p. NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE89610736/JAW. 


A simple reusable radioaerosol generator and delivery 
system name ‘Radio Vent’ has been designed in the Radioisotope 
Production Group at PINSTECH for lung ventilation studies. Ra- 
dioactive tracer techniques are widely used in the diagnosis of pul- 
monary embolism by mismatch. Different radioactive gases, for ex- 
ample Xenon-133 (t/sub 12/ 5.28d, E 81 KeV) and Krypton-81m 
(t/sub 12/ 13S, E 191 KeV) have beed used for ventilation studies 
to complement perfusion studies with technetium-99 labelled 
macro-aggregated albumin. The working principle of the ‘Radio 
Vent’ is that the radioaerosol particles are produced by a high ve- 
locity air jet impinging directly on the surface of liquid. (orign./ 
A.B.). 


25515 Compensation for crystal penetration in high reso- 
lution positron tomography. Huesman, R.H.; Salmeron, 
E.M.; Baker, J.R. (Donner Lab. and Lawrence Berkeley 
Lab., Univ. of California, Berkeley, CA (US)). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; 36: No. 1, 1100-1107(Feb 1989). (CONF- 
881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The authors have characterized the effects of crystal pene- 
tration by annihilation photons in circular ring positron tomo- 
graphs. They are most serious in high resolution instruments having 
small detectors. When annihilation photons are not normally inci- 
dent and penetrate some distance into the scintillator before inter- 
acting, the measurement of their transverse position becomes uncer- 
tain. This penetration of photons into the detector material before 
interaction is a statistical process which leads to significant dis- 
placement and anisotropy of the point spread function. The subject 
of this work is mathematical correction of emission datasets by per- 
forming a two-dimensional spatially variant deconvolution of the 
emission data in sinogram format. Examples for the Donner 600- 
Crystal Positron Tomograph are presented, and the amplification of 
statistical errors resulting from the correction procedures is also 
discussed. 
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25516 Method for nuclear magnetic resonance imaging, 
Kehayias, J.J.; Joel, D.D.; Adams, W.H.; Stein, H.L. (to Us 
Dept. of Energy). US Patent Application 7-200,811. 26 May 
1988. 7p. Contract AC02-76CH00016. DE89009658 NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009658/JAW. 

A method for in vivo NMR imaging of the blood vessels 
and organs of a patient characterized by using a dark dye-like imag- 
ing substance consisting essentially of a stable, high-purity concen- 
tration of DO in a solution with water. 


25517 Antithrombogenic and antibiotic compositions and 
methods of preparation thereof. Hermes, R.E. (to Dept. of 
Energy). US Patent Application 7-184,545. 19 Apr 1988. 
21p. Contract W-7405-ENG-36. DE89009606 NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009606/JAW. 

Antithrombogenic and antibiotic composition of matter and 
method of preparation thereof. A random copolymer of a compo- 
nent of garlic and a biocompatible polymer has been prepared and 
found to exhibit antithrombogenic and antibiotic properties. Polym- 
erization occurs selectively at the vinyl moiety in 2-vinyl-4H-1,3- 
dithiin when copolymerized with N-vinyl pyrrolidone. 4 figs., 2 
tabs. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 23947, 23950, 23959, 23967, 23971, 23975, 
23976, 24014, 24053, 24620 


5509 Pathology 


REFER ALSO TO CITATION(S) 25314, 25315, 25539, 25544, 25545, 25556, 
25559, 25560, 25561, 25564 


5520 Public Health 


REFER ALSO TO CITATION(S) 24022, 25284, 25285, 25287, 25288, 25289, 
25297, 25298, 25317, 25560, 25561, 25563 


25518 (PB—89-138697/XAB) NIOSH current intelli- 
gence bulletins: summaries. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Sep 1988. 29p. 
(DHHS/PUB/NIOSH—88-120). NTIS, PC A03/MF AO1. 

See also PB—83-105080. 

Summaries were offered of the current intelligence bulletins 
issued from January 20, 1975 to August of 1988. They include in- 
formation on the following topics: chloroprene, trichloroethylene, 
ethylene dibromide, chrome pigment, asbestos, hexamethylphos- 
phoric triamide, polychlorinated biphenyls, 4,4'-diaminodiphenyl- 
methane, chloroform, radon daughters, dimethylcarbamoyl chlo- 
ride, diethylcarbamoyl-chloride, explosive azide hazard, inorganic 
arsenic, nitrosamines in cutting fluids, metabolic precursors of beta- 
naphthylamine, 2-nitropropane, acrylonitrile, 2,4-diaminoanisole, te- 
trachloroethylene, trimellitic anhydride, ethylene thiourea, disul- 
firam, direct-blue-6, direct-black-38, direct-brown-95, benzidine de- 
rived dyes, ethylene dichloride, NIAX catalyst ESN, chloroeth- 
anes, vinyl halides, glycidyl ethers, epichlorohydrin, smoking, 
arsine poisoning, radiofrequency sealers and heaters, formaldehyde, 
ethylene oxide, silica flour, vibration syndrome, glycol ethers, 
2,3,7,8-tetrachlorodibenzo-p-dioxin, 1,3-butadiene, cadmium, mono- 
halomethanes, dinitrotoluenes, methylene chloride, 4,4’-methylene- 
dianiline, organic solvent neurotoxicity, mechanical power press in- 
juries, and the carcinogenic effects of diesel exhaust. 
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5530 Agriculture And Food Technology 
REFER ALSO TO CITATION(S) 24002, 24007 


25519 (IAEA-AL—008(MONACO/37)) Final report on 
the intercomparison of organochlorine compounds in shrimp 
homogenate (MA-A-3/OC) and on fish homogenate (MA-B-3/ 
OC). (International Atomic Energy Agency, Monaco-Ville 
(Monaco). Lab. of Marine Radioactivity). Aug 1988. 19p. 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE89610447/JAW. 

From September 1985, the Monaco laboratory has distribut- 
ed samples of the Shrimp Homogenate labelled MA-A-3/OC (and 
MA(S)MED86/OC for a Mediterranean exercise) and the Fish Ho- 
mogenate labelled MA-B-3/OC (and MA(F)MED86/OC). To date, 
22 laboratories reported their values for the Shrimp Homogenate 
and 26 laboratories reported their results for the Fish Homogenate. 
The participating laboratories and the reported results are listed in 
the report. 10 tabs. 


25520 (PEL—291) Annual report: AEC Institute for Life 
Sciences, 1986. (Atomic Energy Corp. of South Africa (Pty) 
Ltd., Pretoria (South Africa)). Aug 1987. 13p. (in Afri- 
kaans, English). NTIS (US Sales Only), PC A03/MF AO1 - 
OSTI; INIS. Order Number DE88706352/JAW. 

The AEC-Institute for life sciences research programme can 
be divided into four divisions: experimental nuclear medicine, radio- 
biology, radiopharmacy and hormone receptor studies. The experi- 
mental nuclear medicine division investigates and undertakes new 
developments in nuclear diagnostics with a view to clinical applica- 
tion, especially developments in dataprocessing techniques and ra- 
diopharmaceuticals. Physiological, biochemical and pharmacologi- 
cal problems are also investigated by using tracers and nuclear di- 
agnostic techniques. The radiobiology division is concerned with 
the development of biochemical techniques for determining radio- 
sensitivity amongst radiation workers as well as clinical-biochemi- 
cal, diagnostic procedures for identifying exposure to ionizing types 
of radiation (X- or gamma radiation). The hormone receptor divi- 
sion is concerned with the study of the role of steroid hormone re- 
ceptors, steroids and carcinogenes in the etiology of breast cancer. 
Research projects as well as completed and ongoing research are 
listed in this report. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 
REFER ALSO TO CITATION(S) 25580 


25521 (AD-A—201972/7/XAB) Prevention and treatment 
of the gastric symptoms of radiation sickness. Dubois, A.; 
Fiala, N. (Armed Forces Radiobiology Research Inst., Be- 
thesda, MD (USA)). 1988. 1lp. (AFRRI-SR—88-20). NTIS, 
PC A03/MF AO1. 

Pub. in Radiation Research, Vol. 115, 595-604(1988). 

The new antiemetic and gastrokinetic agent zacopride was 
tested in rhesus monkeys to assess its behavioral toxicity and its 
ability to inhibit radiation-induced emesis. Zacopride (intragastric, 
0.3 mg/kg) or a placebo was given blindly and randomly in the 
basal state and 15 min before a whole-body 800 cG Co-60 gamma 
radiation dose (except for the legs which were partially protected 
to permit survival of some bone marrow). The authors determined 
1) gastric emptying rates; 2) the presence and frequency of retching 
and vomiting; and 3) the effect of zacopride on the performance of 
a visual discrimination task in nonirradiated subjects. When given 
after the first vomiting episode in a separate group of irradiated 
monkeys, zacopride completely prevented any subsequent vomiting. 
Results demonstrate that intragastric administration of zacopride 
significantly inhibited radiation-induced retching, vomiting, and 
suppression of gastric emptying in rhesus monkeys and did not 
cause detectable behavioral side effects when given to nonradiated 
monkeys. 
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25522 (AD-A—202416/4/XAB) Recovery from severe he- 
matopoietic suppression using recombinant human granulo- 
cyte-macrophage colony-stimulating factor. Monroy, R.L.; 
Skelly, R.R.; Taylor, P.; Dubois, A.; Donahue, R.E. (Naval 
Medical Research Inst., Bethesda, MD (USA)). 1988. 6p. 
(NMRI—88-43). NTIS, PC A02/MF AO1. 

Pub. in Experimental Hematology, Vol. 16, 344-348(1988). 

The ability of recombinant human granulocytemacrophage 
colony-stimulating factor (rhGM-CSF) to enhance recovery of a ra- 
diation-suppressed hematopoietic system was evaluated in a nonuni- 
form radiation-exposure model using the rhesus monkey. Recombi- 
nant human GM-CSF treatment for 7 days after a lethal, nonuni- 
form radiation exposure of 800 cGy was sufficient to enhance he- 
matopoietic reconstitution, leading to an earlier recovery. Monkeys 
were treated with 72,000 U/kg/day of rhGm-CSF delivered con- 
tinuously through an Alzet mini-osmotic pump implanted subcutan- 
eously on day 3. Treated monkeys demonstrated effective granulo- 
cyte and platelet levels in the peripheral blood, 4 and 7 days earlier, 
respectively, than control monkeys. Granulocyte-macrophage 
colony-forming unit (CFU-GM) activity in the bone marrow was 
monitored to evaluate the effect of rhGM-CSF on marrow recov- 
ery. Treatment with rhGM-CSF led to an early recovery of CFU- 
GM activity suggesting that rhGM-CSF acted on an earlier stem 
cell population to generate CFU-GM. Thus, the effect of rhGM- 
CSF on hematopoietic regeneration, granulocyte recovery, and 
platelet recovery are evaluated. 


25523 (AD-A—203247/2/XAB) Modeling radical yields 
in oriented DNA exposed to high-LET (linear-energy-transfer) 
radiation. Miller, J.H.; Wilson, W.E.; Swenberg, C.E.; 
Myers, L.S.; Charlton, D.C. (Armed Forces Radiobiology 
Research Inst., Bethesda, MD (USA)). Nov 1988. 6p. 
(AFRRI-SR—88-24). NTIS, PC A02/MF AO1. 

Pub. in Radiation Physics and Chemistry, Vol. 32, No. 3, 
349-353(1988). 

Monte Carlo simulation of energy absorption in oriented 
fibers of DNA is used to model the dependence of free-radical 
yields on the orientation of the fibers relative to a flux of ionizing 
radiation. A large asymmetry was assumed in the thermal conduc- 
tivity of the fibers that permits rapid transport of vibrational energy 
along a DNA molecule, but not between different molecules. Based 
on this assumption, the model predicts that thymine radical anions 
have a significantly greater probability of undergoing a secondary 
protonation reaction if they are produced by a flux that is incident 
perpendicular to the DNA molecules. These results are in qualita- 
tive agreement with experimental data on the yield of 5,6-dihy- 
drothymin-5-yl radicals when samples of oriented DNA were ex- 
posed at 77 K to neutrons. Keywords: High linear energy transfer, 
LET (Linear energy transfer), High energy protons, Reprints. (aw) 


25524 (AD-A—203279/5/XAB) Protection against ioniz- 
ing radiation with eicosanoids. Steel, L.K.; Catravas, G.N. 
(Armed Forces Radiobiclogy Research Inst., Bethesda, MD 
(USA)). 1988. 10p. (AFRRI-SR—88-9). NTIS, PC A02/MF 
AOl. 

Pub. in Eicosanoids and Radiation, 79-87(1988). 

Prostaglandins (PGs) are extremely diverse in their pharma- 
cological activities. They exhibit both antagonistic as well as cyto- 
protective properties in the pathogenesis of inflammation. Participa- 
tion of PGs as chemical mediators in the regulation of immune re- 
sponses and inflammation are increasingly apparent. The antagonis- 
tic properties of PGs have been implicated in a variety of symp- 
toms resulting from exposure to ionizing radiation. Post-irradiation 
increases in small bowel motility, diarrhea, flatulence, abdominal 
pain, mucositis, and esophagitis have been attributed, in part, to ex- 
cessive PG production. In contrast, exogenous PGs, particularly of 
the E type, have been shown to be cytoprotective against a variety 
of damaging agents, and a deficiency of endogeneous PG has been 
suggested to contribute to increase susceptibility to injury. These 
findings have provided much of the impetus to examine the poten- 
tial cytoprotective effects of PGs in radiation injury. 
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25525 (CONF-8810345—1) Cellular effects of UVA: 
DNA damages. Peak, M.J.; Peak, J.G. (Argonne National 
Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 10p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009866/JAW. 

From 10. international congress on photobiology; Jerusalem, 
Israel (30 Oct 1988). 

Ultraviolet radiation between 320 nm and visible light 
(UVA) is a major component of both solar radiation and suntan 
lamps, which are being increasingly used in tanning booths. UVA 
has generally been considered innocuous, partially because DNA 
does not absorb appreciably in this region, but UVB radiation (290- 
320 nm) has widely been considered to be the major etiological 
factor in human skin carcinogenesis caused by solar uv radiation, 
largely because DNA absorbs photons of UVB, which is known to 
produce thymine photoproducts (cyclobutane dimers and adducts). 
It is true that patients with xeroderma pigmentosum are particularly 
prone to solar-uv-induced skin cancer, and cells derived from these 
people have been shown to lack ability to repair pyrimidine photo- 
products by excision, evidence that pyrimidine photoproducts 
might play a role in carcinogenesis in certain specialized situations. 
Normal cells have the ability to repair these UVB-induced lesions. 
However, UVA is considerably more penetrating and more abun- 
dant than UVB, and others have performed a spectral analysis that 
claimed that 20-60% (depending upon the solar zenith angle) of the 
toxic biological effects of solar radiation can be attributed to UVA. 
The fact that UVA radiations are mutagenic provides motivation 
for studying DNA changes that might be effected by this region of 
the electromagnetic spectrum. 


25526 (CONF-8811194—1) Radiation risk perception and 
public information. Boggs-Mayes, C.J. (Argonne National 
Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 6p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009858/JAW. 

From 116. annual meeting of the American Public Health 
Association; Boston, MA, USA (13 Nov 1988). 

We as Health Physicists face what, at many times, appears to 
be a hopeless task. The task simply stated is informing the public 
about the risks (or lack thereof) of radiation. Unfortunately, the 
public has perceived radiation risks to be much greater than they 
actually are. An example of this problem is shown in a paper by 
Arthur C. Upton. Three groups of people -- the League of Women 
Voters, students, and Business and Professional Club members -- 
were asked to rank 30 sources of risk according to their contribu- 
tion to the number of deaths in the United States. Not surprisingly, 
they ranked nuclear power much higher and medical x-rays much 
lower than the actual values. In addition to the perception problem, 
we are faced with another hurdle: health physicists as communica- 
tors. Members of the Health Physics Society (HPS) found that the 
communication styles of most health physicists appear to be dissimi- 
lar to those of the general public. These authors administered the 
Myers-Briggs Type Indicator to the HPS Baltimore-Washington 
Chapter. This test, a standardized test for psychological type devel- 
oped by Isabel Myers, ask questions that provide a quantitative 
measure of our natural preferences in four areas. Assume that you 
as a health physicist have the necessary skills to communicate infor- 
mation about radiation to the public. Health physicists do nothing 
with these tools. Most people involved in radiation protection do 
not get involved with public information activies. What I will at- 
tempt to do is heighten your interest in such activities. I will share 
information about public information activities in which I have 
been involved and give you suggestions for sources of information 
and materials. 2 refs., 1 tab. 


25527 (DOE/ER/60455—T1) Mechanisms for radiation 
damage in DNA: Comprehensive report, June 1, 1986--May 
31, 1989. Sevilla) M.D. (Oakland Univ., Rochester, MI 
(USA)). Oct 1988. Contract FG02-86ER60455. 17p. NTIS, 
PC A03/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89009548/JAW. 

Over the last three years we have made significant advances 
in several areas of research resulting in 12 publications in the scien- 
tific literature. Some of these were as originally planned in our pro- 
posed effort of 1986 and in several cases new laboratory results 
have resulted in new and profitable directions. Clearly our most im- 
portant recent work has been in the area of the interaction of thiyl 
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radicals and oxygen as well as (DNA) peroxyl radicals with thiols. 
This work has given a wealth of information not known previously 
and may have important implications for radiation damage in vivo. 


25528 (DOE/ER/60521—2) Bislogica! offects of DNA 
repair, including mutagenesis: Progress report, 1 April 1988-- 
31 March 1989. Hutchinson, H. (Yale Univ., New Haven, 
CT (USA). Dept. of Molecular Biophysics and Biochemis- 
try). Apr 1989. Contract FG02-87ER60521. 7p. NTIS, PC 
A02/MF A0Ol1 - OSTI; 1; GPO Dep. Order Number 
DE89010018/JAW. 

The major purpose of the research on this project is to study 
at the molecular level the gross rearrangements that occur in the 
DNA of mammalian cells, particularly those rearrangements in- 
duced by the action of genotoxic agents such as ionizing radiation. 
The cells being studied are Chinese Hamster Ovary (CHO)-K1 cells 
in which a piece of plasmid DNA has been stably incorporated into 
a chromosome. The piece of plasmid DNA contains both the Es- 
cherichia coli gpt gene and a neo gene, separated by about two ki- 
lobases. Mutations involving the gpt gene are identified by resist- 
ance of the cells to 6-thioguanine. Deletions can be detected quick- 
ly by loss of the neo gene (loss of resistance to G418). More infor- 
mation about the deletions, and information on other types of rear- 
rangements, can be obtained by Southern blots, using plasmid DNA 
as a hybridization probe. 5 refs. 


25529 (EGG-BNCT—7926-Vol.2-No.10) PBF/BNCT pro- 
gram for cancer treatment: Monthly builetin. Dorn, R.V. III; 
Ackermann, A.L. (ed.). (EG and G Idaho, Inc., Idaho Falls 
(USA)). Oct 1988. Contract AC07-761D01570. 29p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009751/JAW. 

Highlights of the BNCT Research Programs during October 
include the progress within several areas. Topics include: gross 
boron analysis in tissue blood and urine, analytical methodologies 
development for BSH (sodium borocaptate) purity determination, 
boron microscopic (subcellular) analytical development, noninva- 
sive boron quantification determination, dosimetry, analytical radi- 
ation transport and interaction modeling for BNCT, and large 
animal model studies. Activities in the PBF technical support and 
operations areas are detailed. 


25530 (EGG-BNCT—7926-Vol.2-No.11) PBF/BNCT pro- 
gram for cancer treatment: Monthly bulletin. Dorn, R.V. III; 
Ackermann, A.L. (ed.). (EG and G Idaho, Inc., Idaho Falls 
(USA)). Nov 1988. Contract AC07-76ID01570. 22p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009750/JAW. 

This PBF/BNCT Program Monthly Bulletin is the primary 
vehicle for prompt national and international dissemination of re- 
search progress and the development status of tools essential for 
optimum BNCT clinical application. Accordingly, beginning with 
this issue, PBF neutron-filter design progress and PBF standby task 
summaries will be added to the subjects previously reported. High- 
lights of the PBF/BNCT Program during November include 
progress within several areas. Topics include: gross boron analysis 
in tissue blood and urine, analytical methodologies development for 
BSH (sodium borocaptate) purity determination, boron microscopic 
(subcellular) analytical development, noninvasive boron quantifica- 
tion determination, dosimetry, analytical radiation transport and 
interaction modeling for BNCT, large animal model studies, and 
neutron source and facility preparation. 


25531 (EGG-BNCT—7926-Vol.2-No.12) PBF/BNCT 

for cancer treatment bulletin: Volume 2, No. 12. 
Dorn, R.V. Ili. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Dec 1988. Contract AC07-761D01570. 93p. NTIS, 
PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009746/JAW. 

Highlights of the PBF/BNCT Program during December in- 
clude progress in several areas. Topics included: gross boron analy- 
sis in tissue blood and urine; analytical methodologies development 
for BSH (Sodium Borocaptate) purity determination; boron micro- 
scopic (subcellular) analytical development; noninvasive boron 
quantification determination; dosimetry; analytical radiation trans- 
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port and interaction modeling for BNCT; large animal model stud- 
ies; and neutron source and facility preparation. 


25532 (INIS-mf—11356, pp 55) Effect of radiation to 
plants grown under greenhouse conditions. Brohi, A.R.; Ay- 
deniz, A. (Agriculture Faculty, Tokat (Turkey); Agriculture 
Faculty, Ankara (Turkey)). 1988. NTIS (US Sales Only), 
PC Al1/MF AOl. Order Number DE88705770/JAW. 
(CONF-8808202—). 

From 19. annual meeting of the European Society of Nucle- 
ar Methods in Agriculture; Vienna, Austria (29 Aug 1988). 


25533 (INIS-mf—11927, pp 133-146) Effects after joint 
exposure to ionizing radiation and treatment with pharmaceu- 
tical substances. Streffer, C.; Mueller, W.U. (Essen Univ. 
(Gesamthochschule) (Germany, F.R.). Inst. fuer Medizin- 
ische Strahlenbiologie). 1987. (In German). NTIS (US Sales 
Only), PC A1l2/MF AOl. Order Number DE88757401/ 
JAW. (CONF-8705371—). 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

Combination effects of ionizing radiation and certain sub- 
stances are observed only if there exist, in the reaction chains lead- 
ing to the development of irradiation injury, specific mechanisms of 
interaction. Apparently it is above all the substances interacting 
with the structure of the dna and chromatin that are capable of 
such supra-additive actions. A further mechanism seems to consist 
in the slowing of recovery from irradiation by some substances, 
which thus intensify radiation effects. Substances to be considered 
are particularly those that stimulate cell proliferation and thereby 
intensify radiation effects. In all these cases, the substances must 
exceed a certain threshold concentration before such specific mech- 
anisms can be triggered off. Occasionally, the concentrations are 
considerable. Therapeutic drugs are compounds of a particular sig- 
nificance in this connection. 


25534 (INIS-mf—11927, pp 147-164) Combination inju- 
ries - current state of pathology and clinical practice. Mes- 


serschmidt, O. 1987. (In German). NTIS (US Sales Only), 
PC A12/MF AOl. Order Number DE88757401/JAW. 
(CONF-8705371—). 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

Study of the literature reveals that most animal-experimental 
investigations are concerned with the combination of radiation plus 
burn. As it seems, this form of injury is also the most dangerous 
type of combination injury. Investigations have shown fatality from 
irradiation injury plus burns to be not merely additive. Rather, the 
lethal effects of the combined factors of harm are raised to a power 
of each other's potential. On other combinations of injuries, the lit- 
erature presents far less findings. Nor do the prospects for their 
healing seem to be as unfavourable as in the case of burns. There 
seems to be a time factor according to which healing prospects 
depend on whether a trauma was sustained before or after whole- 
body irradiation and on the lapse of time between the two traumas. 
Transfer of the results obtained from experimental animals, mostly 
rodents, to man carries problems. Knowledge of how to treat com- 
bination injuries in a nuclear catastrophe is inadequate, too. Some 
treatment proposals are put up for discussion. 


25535 (INIS-mf—11927, pp 245-252) Biological repair 
and residual injury of the hematopoietic system after whole- 
body irradiation with 6 MeV neutrons. Wangenheim, K.H. 
v.; Peterson, H.P.; Feinendegen, L.E. 1987. (In German). 
NTIS (US Sales Only), PC A1l2/MF A0O1. Order Number 
DE88757401/JAW. (CONF-8705371—). 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

: Mice were treated with 5 Gy Gamma radiation respectively 
with neutron beams. The questions investigated were the radiation 
injury sustained and the stem cells’ recuperative ability. The prolif- 
eration of the stem cells in the spleen was measured by tracer tech- 
nique using iododeoxyuridine 125. As the study revealed, initial re- 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


covery is about identical for the two kinds of irradiation: First, the 
depleted stem cell compartment must be replenished again as far as 
possible. This means also that surviving damaged stem cells must be 
replaced. But that exchange obviously is not very effective. This 
explains at least in part why recovery is not complete even after 
one year. An increase in residual damage was recognizable as a 
trend also after 5 Gy gamma radiation. The observation was more 
distinct after application of neutron beams. A possible explanation 
might be that injured stem cells which rested for a time, increasing- 
ly resume their function again, or that the quality of the stem cells 
is deteriorating again for other reasons. 


25536 (KFK—4499) Neutron dosimetry at nuclear power 
plants with light water reactors (LWR). Hofmann, B.; 
Schwarz, W.; Burgkhardt, B.; Piesch, E. (Asea Brown 
Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit; Brown Boveri Reaktor 
G.m.b.H., Mannheim (Germany, F.R.)). Feb 1989. 103p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE88757423/JAW. 

During nuclear start-up of the Muelheim-Kaerlich nuclear 
power plant in 1986 the neutron radiation fields in the primary and 
auxiliary component rooms of the containment were investigated 
using the Single Sphere Albedo Technique and additional measure- 
ment techniques. For personnel monitoring albedo neutron dose- 
meters were used consisting of thermoluminescent detectors and 
track etch detectors combined with boron converters. Results: (1) 
The neutron radiation fields reach dose rate values up to 1000 
mSv/h at the sleeves of the reactor coolant pipes, in the refuelling 
pool and the reactor cavity sump. The neutron component varies 
between 10% in the steam generator rooms up to 92% in the re- 
fuelling pool. (2) The mean value of the effective neutron energy at 
the different locations was found to be about 100 keV. Thermal 
neutrons contribute with about 10% to the area dose. (3) By direct 
intercomparisons and different evaluation methods of the Single 
Sphere Albedo Dosemeter it was shown, that rem-counters used 
within routine monitoring in the mixed radiation fields of the LWR 
overestimate the neutron dose rate only insignificantly (+20%) and 
are therefore usable for practical radiation protection work. (4) The 
sensitivity of albedo neutron dosemeters allows the detection of 
neutrons above 10 Sv. The contribution of neutrons to the total 
personnel dose was 25% in maximum. For the evaluation of albedo 
detectors a constant calibration factor can be applied. 


25537 (UCD—472-132) Laboratory for Energy-Related 
Health Research annual report, fiscal year 1986. Abell, D.L. 
(ed.). (California Univ., Davis (USA). Lab. for Energy-Re- 
lated Health Research). Feb 1989. Contract AC03- 
76SF00472. 98p. NTIS, PC A05/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009007/JAW. 

This report to the US Department of Energy summarizes re- 
search activities for the period from 1 October 1985--30 September 
1986 at the Laboratory for Energy-related Health Research 
(LEHR) which is operated by the University of California, Davis. 
The laboratory's research objective is to provide new knowledge 
for an improved understanding of the potential bioenvironmental 
and occupational health problems associated with energy utilization 
to contribute to the safe and healthful development of energy re- 
sources for the benefit of mankind. This research encompasses sev- 
eral areas of basic investigation that relate to toxicological and bio- 
medical problems associated with potentially toxic chemical and ra- 
dioactive substances and ionizing radiation, with particular empha- 
sis on carcinogenicity. Studies of systemic injury and nuclear medi- 
cal diagnostic and therapeutic methods are also involved. This is an 
interdisciplinary program spanning physics, chemistry, environmen- 
tal engineering, biophysics and biochemistry, cellular and molecular 
biology, physiology, immunology, toxicology, both human and vet- 
erinary medicine, nuclear medicine, pathology, hematology, radi- 
ation biology, reproductive biology, oncology, biomathematics, and 
computer science. The principal themes of the research at LEHR 
center around the biology, radiobiology, and health status of the 
skeleton and its blood-forming constituents; the toxicology and 
properties of airborne materials; the beagle as an experimental 
animal model; carcinogenesis; and the scaling of the results from 
laboratory animal studies to man for appropriate assessment of risk. 
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25538 Method and apparatus for measuring lung density 
by Compton backscattering. Loo, B.W.; Goulding, F.S. (to 
Dept. of Energy). US Patent Application 7-167,207. 11 Mar 
1988. 38p. Contract AC03-76SF00098. DE89010118 NTIS, 
PC A03/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89010118/JAW. 

The density of the lung of a patient suffering from pulmo- 
nary edema is monitored by irradiating the lung by a single colli- 
mated beam of monochromatic photons and measuring the energies 
of photons compton back-scattered from the lung by a single high- 
resolution, high-purity germanium detector. A compact system ge- 
ometry and a unique data extraction scheme are utilized to mini- 
mize systematic errors due to the presence of the chestwall and 
multiple scattering. 11 figs., 1 tab. 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 25363 
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REFER ALSO TO CITATION(S) 24429, 24450, 25271, 25286, 25314, 25315, 
25331, 25373, 25377 


25539 (AD-A—201994/1/XAB) Extrapolation of inhaled 
particulate toxicity data from experimental animals to 
humans. Final report. Morgan, D.L.; Steele, V.E.; Hatch, 
G.E. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Inhalation Toxicology Div.). Feb 1988. 
77p. NTIS, PC A05/MF AO1. 

Significant progress has been made over the past three years 
to develop methodology and assess various tissues and tissue-sensi- 
tivity endpoints with the ultimate goal of validating a proposed ex- 
trapolation model. This model allows the quantitative extrapolation 
of inhaled particulate toxicology data from experimental animals to 
man. Methodology was developed to accurately measure nucleotide 
levels in small tissue samples, to determine cellular toxicant levels, 
to isolate tissue or cells at various levels of the respiratory tract, 
and to culture animal and human cells for identical treatment condi- 
tions. The tissues assessed were nasal turbinate epithelial, olfactory 
epithelial, and alveolar macrophages. Nasal and pulmonary lavage 
fluids were also studied. These comprehensive, comparative animal- 
to-human extrapolation studies were unique in that, for the first 
time, tissue response was measured as a function of actual cellular 
dose, and common endpoints were used for the same target-cell 
types in different species. The described cell-sensitivity model could 
then be used to provide quantitative animal-to-human extrapolation 
values for inhaled particulates, which will be extremely valuable for 
human risk assessment. 


25540 (CONF-890422—2) The food chain as a source of 

human exposure from municipal waste combustion. Belcher, 
G.D.; Travis, C.C. (Oak Ridge National Lab., TN (USA)). 
1989. Contract AC05-840R21400. 17p. NTIS, PC A03/MF 
a OSTI; 1; GPO Dep. Order Number DE89010368/ 
AW. 

From International conference on municipal waste combus- 
tion; Hollywood, FL, USA (11 Apr 1989). 

The food chain is the primary pathway of human exposure 
for a large class of lipophilic compounds, such as dioxins, DDT, 
and other pesticides. Since municipal waste combustors release both 
metals and organics into the environment, the food chain pathway 
must be considered as a potential source of human exposure. This 
paper presents estimates of human exposure through the food chain 
for a typical municipal waste combustor. A Monte Carlo uncertain- 
ty analysis is performed to characterize variability in exposure esti- 
mates. 8 refs., 4 figs., 3 tabs. 


25541 (ORNL—6533) Health risks from mixtures of ra- 
dionuclides and chemicals in drinking water. Jones, T.D.; 
Owen, B.A. (Oak Ridge National Lab., TN (USA)). Mar 
1989. Contract AC05-840R21400. 157p. NTIS, PC A08/ 


MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008970/JAW. 
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The Food and Drug Administration (FDA) has pioneered a 
“generally recognized as safe,” or GRAS, concept. In this study, 
we propose to build on that infrastructure somewhat differently but 
in a way consistent with the general intent of the FDA. As three 
examples of potential GRAS-equivalent indexes, we explore: hypo- 
thetically pure utility drinking water containing fluoride (1 ppM) 
and chlorination residue products consumed at a personal ingestion 
rate of 2 L/d; consumption of one reference metal and 2 L/d and 
the 40-mrem annual natural terrestrial radiation background as de- 
scribed by the US National Academy of Sciences (NAS 1980). On 
the basis of conventional QRA models and the proposed relative 
method scaled to the described GRAS-equivalent indexes, we dem- 
onstrate techniques of relative comparisons to enhance absolute or 
QRA models and simultaneously to implement a "reality check.” 
Comparisons permit the decision maker to draw meaningful conclu- 
sions to better allocate resources. We demonstrate this evaluation 
for two hypothetical wells in a waste area. For purposes of illustra- 
tion, two hypothetical water samples from a reference solid waste 
storage area (SWSA) were assumed. Concentrations were taken 
from representative measurements, but the example is hypothetical 
because only an abbreviated inventory of actual pollutants made up 
of chemicals and radionuclides was used. 28 refs., 8 tabs. 


25542 (PB—89-136907/XAB) Teratogenic effects of zinc 
on embryo-larval stages of the fathead minnow. Ramey, B.A. 
(Kentucky Univ., Lexington (USA). Water Resources Re- 
search Inst.). Oct 1988. 40p. (RR—172). NTIS, PC A03/ 
MF AOl. 

The effects of zinc on embryos and larvae of the fathead 
minnow were studied using standard 8-day embryo-larval bioassay 
techniques to determine if there was a period in embryonic devel- 
opment which would be the most sensitive. Virtually all larvae at 
all stages were abnormal at 1.0 mg Zn/L, displaying edema and 
curvature of the vertebral axis. Although LCso values for the five 
developmental stages ranged from 0.13 to 0.62 mg/L, there was not 
a significantly most sensitive stage. When larvae were exposed to 
1.0 mg Zn/L only during the 96 hour after hatching, all animals 
were anomalous. If zinc exposure occurred only during the pre- 
hatch period and larvae were placed in control water posthatch, 
only 5% of the larvae were abnormal. At sublethal concentrations 
the chorion may impart a protective mechanism to the teratogenic 
effects of zinc, but this protection may be lost after hatching. 


25543 (PB—89-139620/XAB) Tin hazards to fish, wild- 
life, and invertebrates: a synoptic review. Eisler, R. (Patuxent 
Wildlife Research Center, Laurel, MD (USA)). Jan 1989. 
95p. (BIOLOGICAL—85(1.15)). NTIS, PC A05/MF AO1. 

This report briefly synthesizes technical literature on ecolog- 
ical and toxicological aspects of inorganic and organic tin com- 
pounds in the environment, with emphasis on fishery and wildlife 
resources. Subtopics include sources and uses, environmental chem- 
istry, background concentrations in biological and nonbiological 
samples, lethal and sublethal effects in aquatic organisms, birds, and 


mammals, and proposed criteria for the protection of sensitive orga- 
nisms. 


25544 (PB—89-143713/XAB) Behavioral consequences of 
chelator administration in acute cadmium toxicity (journal 
version). Peele, D.B.; Farmer, J.D.; MacPhail, R.C. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Health Effects Research Lab.). 1988. 15p. (EPA— 
600/J-88/262). NTIS, PC A03/MF AO1. 

Pub. in Fundamental and Applied Toxicology, Vol. 11, 416- 
428(1988). 

The conditioned flavor-aversion paradigm was used to assess 
the toxicity of acutely administered cadmium and the interaction of 
cadmium with the heavy-metal chelating agents dimercaprol (BAL) 
and dimercaptosuccinic acid (DMSA). Shortly after consuming sac- 
charin, rats received cadmium either alone or in combination with 
BAL or DMSA. When compared to rats receiving either nothing 
or the vehicle, rats receiving cadmium displayed significant reduc- 
tions in saccharin preference (i.e., conditioned flavor aversions). 
BAL and DMSA were also capable of producing conditioned 
flavor aversions when given alone. Rats receiving cadmium in com- 
bination with either BAL or DMSA displayed significant, but not 
complete, attenuations of conditioned flavor aversions when com- 
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pared to rats receiving cadmium alone. Chelator-induced blockade 
of cadmium-induced flavor-aversion conditioning was not obtained 
when BAL or DMSA administration was delayed by 4 hrs. 


25545 (PB—89-143747/XAB) Approach to environmental 
risk assessment using avian toxicity tests (journal version). 
Shirazi, M.A.; Bennett, R.S.; Lowrie, L. (Environmental 
Protection Agency, Corvallis, OR (USA). Environmental 
Research Lab.). 1988. 1lp. (EPA—600/J-88/258). NTIS, 
PC A03/MF AOl1. 

Pub. in Archives of Environmental Contamination and Toxi- 
cology, Vol. 16, 263-271(1988). 

Toxicity tests results are often condensed into a single end- 
point (LCS5O0) to facilitate their use in environmental management. 
The single number cannot distinguish between two tests with equal 
LC50s but dissimilar slopes at LCSO and it cannot describe the re- 
sponse at low and high dose levels. Some chemicals produce a flat 
response at low dose levels, others produce a steep response. The 
management of different chemicals requires different strategies and 
a more comprehensive approach to analysis of test data than use of 
a single endpoint. An alternative analysis of test data using Weibull 
survivor function produces information on the overall form of the 
dose-response curve and enables calculation of toxicity, the slope, 


and errors at arbitrary protection levels, including the conventional 
50% level. 


25546 (PB—89-143754/XAB) Evaluation of an ozone X 
moisture-stress interaction model for soybean (journal ver- 
sion). King, D.A.; Heagle, A.S.; Flagler, R.B. (Portland 
Univ., OR (USA). Dept. of Physical and Life Sciences). 
1988. 13p. NTIS, PC A03/MF AO1. 

Pub. in Ecological Modelling, Vol. 41, 269-279(1988). 

Assessments of air-pollution impacts on crops may overesti- 
mate losses because they do not consider the impacts of soil-mois- 
ture deficits on pollutant uptake by plants. A recent model of mois- 
ture stress X ozone interactions predicted reduced ozone impacts 
on yields of drought-stressed crops, due in part to an assumed re- 
duction in the ozone damage during drought. This paper describes 
an evaluation of the model with ozone X moisture-stress field ex- 
periments on soybean conducted at Raleigh, NC, U.S.A. Modeled 
yield losses due to ozone were smaller than observed for moisture- 
stressed soybean, but these differences were not statistically signifi- 
cant. The model predictions were consistent with the ozone X H2O 
interaction observed by other researchers for soybean grown in a 
controlled environment. 


25547 (PB—89-144398/XAB) Ozone and soil-moisture- 
deficit effects on nitrogen metabolism of soybean (journal ver- 
sion). Flagler, R.B.; Patterson, R.P.; Heagle, A.S.; Heck, 
W.W. (Agricultural Research Service, Albany, CA (USA). 
Western Utilization Research and Development Div.). 1987. 
10p. NTIS, PC A02/MF AOl1. 

Pub. in Crop Science 27, 1177-1184(1987). 

A two-year field study was conducted to determine the ef- 
fects of soil moisture deficit and Os; on nitrogen metabolism of soy- 
bean. Nitrogen fixation, estimated by the acetylene reduction (AR) 
technique, was decreased by both treatments. As Os concentration 
increased, there was a decrease in total AR activity and a more 
rapid decline of activity during reproductive growth. Water deficit 
decreased AR activity significantly both years. The activity of ni- 
trate reductase (NR) was also decreased by WS treatments. Ozone 
effects on NR activity varied between years. Rates of N accumula- 
tion were generally lower in higher Os and WS treatments. The 
partitioning of N among various plant parts and concentrations of 
N within plant parts were altered in WS treatments during all 
stages of growth and to a far lesser extent by Os treatments during 


reproductive growth. There were no significant Os; X water regime 
interactions. 


25548 (PB—89-144422/XAB) Injury and yield response 
of soybean to chronic doses of ozone and soil-moisture deficit 
(journal version). Heagle, A.S.; Flagler, R.B.; Patterson, 
R.P.; Lesser, W.M.; Shafer, S.T. (Agricultural Research 
Service, Albany, CA (USA). Western Utilization Research 


and Development Div.). 1987. 1lp. NTIS, PC A03/MF 
AOl. 
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Pub. in Crop. Sci., Vol. 27, 1016-1024(1987). 

A 2-yr field study was performed to determine injury and 
yield response of soybean to long-term Os exposure and soil mois- 
ture deficit. Two levels of soil moisture (well-watered (WW) and 
water-stressed (WS)) were obtaired by differential irrigating during 
periods of low precipitation. Open-top field chambers were used to 
expose plants to different levels of O3 for 109 days. The 1983 
season was drier and hotter than the 1984 season. In 1983, plants in 
the (WS) plots were under moderate to severe moisture stress and 
yielded approximately half as much as those in the (WW) plots. In 
1984, plants in the WS plots were under moderate moisture stress 
during flowering and pod-fill stages and they yielded 20% less than 
those in the WW plots. In 1983, there was a significant relationship 
between Os; concentration and yield in the WW plots, but not in 
the WS plots. In 1984, similar linear responses to Os occurred at 
both levels of soil moisture. Compared to the control, predicted 
yield loss for WW plots at ambient Os; levels (2-yr 7 h per day 
mean of 0.054 microliters/liter) was 12% in 1983 and 14% in 1984. 
The predicted loss value for the WS plants in 1984 was 12%. 


25549 (PB—89-144430/XAB) Assessing the impacts of 
soil moisture stress on regional soybean yield and its sensitiv- 
ity to ozone (journal version). King, D.A.; Nelson, W.L. 
(Portland Univ., OR (USA). Dept. of Physical and Life Sci- 
ences). 1987. 16p. NTIS, PC A03/MF AOl1. 

Pub. in Agriculture, Ecosystems and Environment 20, 23- 
35(1987). 

Plants that experience moisture stress show less ozone- 
caused injury than non-stressed plants exposed to similar levels of 
ozone. To evaluate the interaction of moisture stress and ozone for 
soybean grown in the U.S.A., relative yields were simulated with a 
model to compute a general relationship between moisture-stress ef- 
fects on yield and crop sensitivity to ozone. In 1980 a 25% reduc- 
tion in ozone would have increased mean yield by 6.0% for ade- 
quately watered soybeans, but only a 4.6% increase was predicted 
when moisture stress was included. This shift represents a 23% de- 
cline in sensitivity to ozone caused by moisture stress. The mean 
predicted ozone impact on soybean yield for 1979-1983 was re- 
duced 19% by moisture stress. These predictions agree with 
drought-induced reductions in ozone sensitivity observed in pot- 
grown soybeans, but results from field experiments involving mois- 
ture stress are less certain. 


25550 (PB—89-144513/XAB) Physiological and growth 
responses of differentially irrigated cotton to ozone (journal 
version). Temple, P.J.; Kupper, R.S.; Lennox, R.L.; Rohr, 
K. (Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab.). 1988. 1lp. (EPA— 
600/J-88/222). NTIS, PC A03/MF AOI. 

Pub. in Environmental Pollution 53, 255-263(1988). 

This study was conducted to determine the physiological 
and growth responses of cotton (Gossypium hirsutum L.) to the 
interaction of ozone (Os) and drought stress. Cotton (cv SJ-2) was 
grown in open-top chambers in the field at three levels of soil 
water and exposed to charcoal-filtered air, nonfiltered air (NF), and 
NF x 1.25, and NF x 1.5 ambient Os; concentrations in Riverside, 
CA from June to October 1986. Ozone-reduced carbon fixation an 
average of 74.6% in optimally watered (OW) plots, 63.4% in su- 
boptimal (SO) plots, but only 19.3% in severely water-stressed (SS) 
plots. Leaf and stem biomass in OW and SO plots showed similar 
linear reductions in mass in response to increased Os concentra- 
tions, but SS plots showed no response to Os except at the highest 
Os treatment (seasonal 12-h O; mean of O-111 ppm 218 
microgm(sup -3)). These results showed that moderately water- 
stressed cotton had similar physiological and growth responses to 
Os as well-watered plants, but severely water-stressed cotton 
showed little response to Os at ambient Os concentrations. 


25551 (PB—89-144521/XAB) Injury and yield responses 
of differentially irrigated cotton to ozone (journal version). 
Temple, P.J.; Kupper, R.S.; Lennox, R.W.; Rohr, K. (Envi- 
ronmental Protection Agency, Corvallis, OR (USA). Envi- 
ronmental Research Lab.). 1988. 8p. (EPA—600/J-88/223). 
NTIS, PC A02/MF AO1. 

Pub. in Argon. Jnl. 80, 751-755(1988). 
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The study was conducted to determine the influence of 
drought stress on foliar injury and yield responses of field-grown 
cotton. Cotton grown on Hanford coarse sandy loam at three levels 
of soil water in open-top chambers was exposed to seasonal 12-h O3 
concentrations in Riverside, CA. At ambient Q3 concentrations se- 
verely drought-stressed (SS) cotton averaged 25% foliar injury, 
while moderately stressed (SO) plants averaged 56%, and optimally 
watered (OW) plants averaged 68% foliar injury. Lint and seed 
yields were significantly reduced by Os in OW and SO plots, while 
SS cotton showed no yield reductions, except at 0.111 microliters 
per liter. Yield reductions were primarily attribuiable to fewer 
numbers of bolls. The relative similarity in responses of OW and 
SO cotton was attributed to adaptation to drought stress by SO 
plants, which maintained the sensitivity of moderately stressed 
cotton to O3. These results suggest that low or moderate drought 
stress would have relatively little effect on the response of irrigated 
cotton to Os. 


25552 (PB—89-144547/XAB) Urinary cadmium and 
beta2-microglobulin: correlation with nutrition and smoking 
history (journal version). Kowal, N.E. (Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Health Effects Re- 
search Lab.). 1988. 7p. (EPA—600/J-88/219). NTIS, PC 
A02/MF A0O1. 

Pub. in Jnl. of Toxicology and Environmental Health, Vol. 
25, No. 1, 179-183(Sep 1988). See also PB—84-175264. 

Urinary cadmium and beta2-microglobulin concentrations 
from approximately 1000 samples from the general adult U.S. popu- 
lation, collected as part of the National Health and Nutritional Ex- 
amination Survey II (NHANES ID), were related to nutritional and 
smoking history of the individuals. Urinary cadmium concentration 
was negatively correlated with dietary iron (significance level of 
0.0065), negatively correlated with dietary calcium (significance 
level of less than 0.0001), and significantly (level of less than 0.001) 
higher in past or present smokers than in those who had never 
smoked. The results suggest increased cadmium absorption in the 
presence of low dietary intake of iron, low dietary intake of calci- 
um, and cigarette smoking in the general population of the United 
States. 


25553 (PB—89-144976/XAB) Combined effects of ozone 
and water stress on alfalfa growth and yield (journal version). 
Temple, P.J.; Benoit, L.F.; Lennox, R.W.; Reagan, C.A.; 
Taylor, O.C. (California Univ., Riverside (USA)). 1988. 9p. 
NTIS, PC A02/MF AO1. 

Pub. in Jnl. of Environmental Quality, Vol. 17, No. 1, 108- 
113(Jan-Mar 1988). 

The interactive effects of ozone (Os) and water stress on al- 
falfa were studied to determine how water stress could alter these 
functions, and to describe the cumulative effects of multiple-year 
exposures to Os on this perennial crop. Water stress reduced total 
seasonal yield about 10% in 1984 and 27% in 1985. Ozone signifi- 
cantly reduced yields in both years, and the interaction between Os 
and water stress was statistically significant in 1985 and for com- 
bined 1984 and 1985 years. Ozone dose-alfalfa yield loss functions 
were homogeneous between 1984 and 1985, and no evidence of a 
cumulative effect of multiple-year exposure to Os; was found on top 
growth. However, crown (underground stem) weights were signifi- 
cantly reduced by Os, suggesting that continued exposure to Os 
could shorten the productive life of alfalfa stands, in addition to its 
effect on yield. 


25554 (PB—89-144992/XAB) Experimental design strat- 
egy for the Weibull dose-response model (journal version). 
Dassel, K.A.; Rawlings, J.O. (North Carolina State Univ., 
Raleigh (USA)). 1988. 1lp. NTIS, PC A03/MF AO1. 

Pub. in Environmental Pollution, Vol. 53, 333-349(1988). 

The objective of the research was to determine optimum 
design-point allocation for estimation of relative yield losses from 
ozone pollution when the true and fitted yield-ozone dose-response 
relationship follows the Weibull. The optimum design is dependent 
on the values of the Weibull modei parameters. A transformation 
was developed that allowed the optimum design (by the determi- 
nant criterion) for one parametric situation to be translated to any 
other, and permitted the search for optimum designs to be restrict- 
ed to one set of Weibull parameters. Optimum designs were deter- 
mined for the case where the Weibull parameters are assumed 
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known, and effects of deviating from the optimum designs were in- 
vestigated. Several alternative design strategies were considered for 
protecting against incorrectly guessing the Weibull model param- 
eters when their true values are not known. 


25555 (PB—89-145015/XAB) Influence of ozone-expo- 
sure dynamics on the growth and yield of kidney bean (jour- 
nal version). Kohut, R.J.; Laurence, J.A.; Colavito, L.J. 
(Boyce Thompson Inst. for Plant Research, Ithaca, NY 
(USA)). 1988. 8p. NTIS, PC A02/MF AO1. 

Pub. in Environmental Pollution, Vol. 53, 79-88(1988). 

A field experiment was conducted in open-top chambers to 
assess the importance of peak exposure concentration and exposure 
frequency on the responses of kidney bean plants to Os. There were 
five treatments in the study: charcoal-filtered air, constant exposure 
to 0.05 ppm Os (131 micrograms/cu m) daily, fluctuating exposure 
to 0.08 ppm Os on three alternate days, cluster exposure to 0.08 
ppm Os on three consecutive days, and peak exposure to 0.12 ppm 
Os on two consecutive days. There were no significant effects of 
the Os3-addition treatments on yield when compared to the plants 
receiving charcoal-filtered air. This indicates that there were no cu- 
mulative impacts on plants exposed to 0.12 ppm Os for 4h on two 
consecutive days followed by filtered air compared to plants re- 
ceiving charcoal-filtered air. The seasonal 7-h average concentra- 
tions of Os in the peak and filtered-air treatments were approxi- 
mately 0.040 and 0.025 ppm, respectively. 


25556 (PB—89-145031/XAB) Comparative toxicity based 
on similar asymptotic endpoints (journal version). Shirazi, 
M.A.; Lowrie, L. (Environmental Protection Agency, Cor- 
vallis, OR (USA). Environmental Research Lab.). 1988. 
10p. (EPA—600/J-88/243). NTIS, PC A02/MF AO1. 

Pub. in Archives of Environmental Contamination and Toxi- 
cology, Vol. 17, 273-280(1988). 

Results of the laboratory tests are used in assessing the envi- 
ronmental risk of exposure to industrial chemicais. The combined 
effects of dose-level exposure and time-duration exposure are tested 
in the laboratory, but only a single endpoint reflecting the dose- 
level exposure at the end of the test period is routinely reported 
and used. At times, this might be sufficient, or the data otherwise 
inappropriate for calculation of more than a single endpoint. Never- 
theless, an approach that makes a more complete use of existing 
sufficient test information is needed. One method is presented in 
this paper, the focus of which is the evaluation of an LCS50 end- 
point at a calculated exposure time. This calculation determines a 
condition for the toxicity curve to become established along the 
time axis. The authors refer to this condition of the dose-response 
curve as an asymptotic state and the LCS0 calculated from it as the 
asymptotic LCS50. An analysis of 152 toxicity tests using fathead 
minnows show that the 96-hr LCS50 is 25% more conservative than 
the asymptotic LCS50. The calculation of LC50 under asymptotic 
conditions better enables comparing toxicities of different chemicals 
on the basis of comparable dose-level and time-duration exposures. 


25557 (PB—89-145049/XAB) Evaluation of ozone expe- 
sure indices in exposure-response modeling (journal version). 
Lee, E.H.; Tingey, D.T.; Hogsett, W.E. (Northrop Services, 
Inc., Corvallis, OR (USA)). 1988. 13p. NTIS, PC A03/MF 
Aol. 

Pub. in Environmental Pollution, Vol. 53, 43-62(1988). 

In exposure-response modeling, a major concern is the nu- 
merical definition of exposure in relating crop loss to Os, yet few 
indices have been considered. This paper addresses research in 
which plant growth was regressed for soybean, wheat, cotton, 
corn, and sorghum against 613 numerical exposure indices using the 
Box-Tidwell model. The top-performing generalized, phenological- 
ly weighted, cumulative impact indices accumulated concentrations 
emphasizing Os concentrations of 0.06 ppm (118 micrograms/cu m) 
or higher, and had phenological weighting schemes with greatest 
weight occurring 20 to 40 days prior to crop maturity. These find- 
ings indicate that (1) peak concentrations are important, but lower 
concentrations should be included in the calculations, (2) increased 
plant sensitivity occurs between flowering and maturity, and (3) 
plants respond to cumulative exposure impact. 
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25558 (PB—89-153928/XAB) Graindust and health: liter- 
ature survey. Smid, T. (Wageningen Gezondheidsleer (Neth- 
erlands)). Sep 1988. 43p. (In Dutch). (REPT—1988-347). 
NTIS, PC E03/MF AO1. 

Also pub. as Agricultural Univ., Wageningen (Netherlands). 
Vakgroep Luchthygiene en -Verontreiniging rept. no. R-316.\ 
Prepared in cooperation with Agricultural Univ., Wageningen 
(Netherlands). Vakgroep Luchthygiene en -Verontreiniging. 

Thousands of workers in the Netherlands are exposed to 
dust in the grain handling, storage, and processing industry. The 
publication summarizes the literature and the effects of graindust on 
health, which may contain (apart from the grain) molds, bacteria, 
insects, mycotoxins, and pesticides. A number of mortality studies 
indicate an elevated risk of some cancer types. It is, however, not 
clear whether the grain dust itself is responsible for the excess mor- 
tality or its constituents. Respiratory effects are reported in a lot of 
studies. For instance, respiratory and feverish symptoms are indica- 
tive for extrinsic allergic alveolitis and grain fever. 


25559 (PB—89-857221/XAB) Hazardous materials: mi- 
crobiological decomposition. January 1985-February 1989 (Ci- 
tations from the Biobusiness data base). Report for January 
1985-February 1989, (National Technical Information Serv- 
ice, Springfield, VA (USA)). Mar 1989. 48p. NTIS PC 
NO1/MF NO1. 

This bibliography contains citations concerning the decom- 
position of toxic materials by biological means. Bacteria, enzymes, 
and bioluminescence are among the methods discussed. Bacteria 
and enzymes that digest toluene, polychlorinated biphenyls (PCBs), 
selenium wastes, oil shale waste, uranium, oil sludge, and pesticides 
are discussed. The biodegradation of rubber wastes, and pentachlor- 
ophenol are also considered. Flavobacterium and white rot fungus 
are among the biological agents highlighted. (Contains 71 citations 
fully indexed and including a title list.) 


25560 (PB—89-857924/XAB) Lead exposure and toxicity 
bioassays: public health and occupational health hazards. Jan- 
uary 1985-February 1989 (Citations from the Biobusiness 
data base). Report for January 1985-February 1989. (Nation- 
al Technical Information Service, Springfield, VA (USA)). 
Mar 1989. 59p. NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning the effects of 
chronic lead exposure on the job and at home on both children and 
adults. Biochemical assays for the measurement of blood and tissue 
lead levels are presented. Synergistic effects of lead and other pol- 
lutants such as cigarette smoke, other metals, and sulfur dioxide are 
examined. Natural and man-made sources of lead in the environ- 
ment are discussed. (Contains 102 citations fully indexed and in- 
cluding a title list.) 


25561 (PB—89-858070/XAB) Childhood lead-exposure 
hazards. January 1978-February 1989 (Citations from the 
Life Sciences Collection data base). Report for January 1978- 
February 1989, (National Technical Information Service, 
Springfield, VA (USA)). Mar 1989. 118p. NTIS PC NO1/ 
MF Nol. 

This bibliography contains citations concerning lead metal 
exposure in children and infants and the consequent health effects. 
Numerous demographic and statistical studies on childhood expo- 
sure to lead are presented, as well as prenatal and peripheral expo- 
sure that occurs when a family member works in a lead-filled envi- 
ronment. Clinical articles regarding health effects such as impared 
learning, hearing loss, the effects on physical development, and an- 
eomia are also considered. (Contains 243 citations fully indexed and 
including a title list.) 


25562 (PB—89-858088/XAB) Polychlorinated biphenyls 
in the freshwater environment. January 1977-March 1989 (Ci- 
tations from the Selected Water Resources Abstracts data 
base). Report for January 1977-March 1989. (National Tech- 
nical Information Service, Springfield, VA (USA)). Mar 
1989. 192p. NTIS PC NO1/MF Nol. 

Supersedes PB—88-857156. 

This bibliography contains citations concerning the occur- 
rence and effects of polychlorinated biphenyls in the freshwater en- 
vironment. Topics include sources, distribution, and accumulation 
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rates for specific regions, bioaccumulation, pollutant paths and in- 
troduction into the food chain, and results of long- and short-term 
monitoring of selected areas. Detection methods for PCB accumu- 
lation in fish and surface sediments are also considered. (This up- 
dated bibliography contains 316 citations, 77 of which are new en- 
tries to the previous edition.) 


25563 (PB—89-858179/XAB) Lead exposure: occupation- 
al health hazards. January 1978-February 1989 (Citations 
from the Life Sciences Collection data base). Report for Jan- 
uary 1978-February 1989. (National Technical Information 
Service, Springfield, VA (USA)). Mar 1989. 90p. NTIS PC 
NO1/MF NO1. 

This bibliography contains citations concerning occupational 
exposure to lead and its health consequences. Foundry workers, or- 
chard workers, mechanics, blue collar workers, and lumbermen are 
among the workers studied. Chronic effects of lead exposure on 
adults are presented along with assay methods for determining 
blood lead levels. Mortality studies of workers exposed to lead and 
other synergistic toxins are also cited. Lead exposure in infants and 
children is discussed in a separate bibliography. (Contains 187 cita- 
tions fully indexed and including a title list.) 


25564 (PB—89-858427/XAB) Carbon monoxide toxicity. 
January 1978-March 1989 (Citations from the Life Sciences 
Collection data base). Report for January 1978-March 1989, 
(National Technical Information Service, Springfield, VA 
(USA)). Mar 1989. 108p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-852322. 

This bibliography contains citations concerning the mecha- 
nism and clinical manifestations of carbon monoxide exposure, in- 
cluding the effects on the liver, cardiovascular, and nervous sys- 
tems. Topics include carbon monoxide binding affinity studies with 
hemoglobin, measurement of carboxyhemoglobin in humans and 
various animal species, carbon monoxide levels as related to tobac- 
co and marijuana smoke, occupational exposure and the NIOSH bi- 
ological exposure index, symptomology and percent of blood CO, 
and intrauterine exposure. Air pollution, tobacco smoking, and oc- 
cupational exposure are discussed as primary sources of carbon 
monoxide exposure. The effects of cigarette smoking on fetal devel- 
opment and health are excluded and examined in a separate bibliog- 
raphy. (This updated bibliography contains 221 citations, 19 of 
which are new entries to the previous edition.) 


25565 (PNL—6833) Inhalation developmental toxicology 
studies: Teratology study of methyl ethyl ketone in mice: 
Final report. Mast, T.J.; Dill, J.A.; Evanoff, J.J.; Rommer- 
eim, R.L.; Weigel, R.J.; Westerberg, R.B. (Pacific North- 
west Lab., Richland, WA (USA)). Feb 1989. Contract 
AC06-76RL01830. 246p. NTIS, PC Al1l/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89009563/JAW. 

Methyl ethyl ketone (MEK) is a widely used industrial sol- 
vent which results in considerable human exposure. In order to 
assess the potential for MEK to cause developmental toxicity in ro- 
dents, four groups of Swiss (CD-1) mice were exposed to 0, 400, 
1000 or 3000 ppM MEK vapors, 7 h/day, 7 dy/wk. Ten virgin fe- 
males and ~30 plug-positive females per group were exposed con- 
currently for 10 consecutive days (6--15 dg for mated mice). Body 
weights were obtained throughout the study period, and uterine 
and fetal body weights were obtained at sacrifice on 18 dg. Uterine 
implants were enumerated and their status recorded. Live fetuses 
were sexed and examined for gross, visceral, skeletal, and soft-tissue 
craniofacial defects. Exposure of pregnant mice to these concentra- 
tions of MEK did not result in apparent maternal toxicity, although 
there was a slight, treatment-correlated increase in liver to body 
weight ratios which was significant for the 3000-ppM group. Mild 
developmental toxicity was evident at 3000-ppM as a reduction in 
mean fetal body weight. This reduction was statistically significant 
for the males only, although the relative decrease in mean fetal 
body weight was the same for both sexes. 17 refs., 4 figs., 10 tabs. 
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25566 (TU/CEA—1981, pp 9) Toxic metals in the envi- 
ronment. Why we need to be concerned. Hutchinson, T.C. 
1981. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA O0GI1; 
$0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

There are features of some of the toxic elements Pb, Cd, Zu, 
Hg, As, Co, Cu, Ni, Ag, and Sn which are common and which 
demand attention by the regulatory agencies and the industry. As, 
Se, Al, Mn, Sb, Fe and V are also often included in such discus- 
sions. All of these elements have effects on cellular biochemistry at 
very low concentrations. The author discusses the accumulation of 
these elements, their biomagnification by the food chain, their long- 
distance transport, their toxicity (the valency state is often critical 
in this respect), and the role of pH. He then goes on to the sources 
of toxic elements ard to a review of the major metal-poisoning inci- 
dents associated with mercury and lead. While advances in analyti- 
cal techniques have increased the awareness of toxic metal prob- 
lems, they are not the cause of these problems. 4 refs. 


25567 (TU/CEA—1981, pp 9) Hazardous organic com- 
pounds. Safe, S. (Univ. of Guelph, Dept. of Chemistry). 
1981. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. (CONF- 
8105276—; CE—02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

This talk focusses on hazardous organic compounds, their 
origins, classification, environmental entry routes, toxicity and po- 
tential impact on the biota and the environment. Among persistent 


pollutants, DDE and PCBs are specifically discussed. 12 refs, 6 
figs., 2 tabs. 


25568 (UBA-FB—88-015/1-2) Air pollution and lung 
cancer - a study on risk factors for bronchial carcinoma. 
Greiser, E.; Joeckel, K.H.; Timm, J.; Wichmann, H.E. 
(Bremer Inst. fuer Praeventionsforschung und Sozialmedizin 
(BIPS), Bremen (Germany, F.R.); Bremen Univ. (Germany, 
F.R.). Wissenschaftliche Einheit Statistik; Giessen Univ. 
(Germany, F.R.). Inst. und Poliklinik fuer Arbeits- und So- 
zialmedizin; Hessisches Sozialministerium, Wiesbaden (Ger- 
many, F.R.); Umweltbundesamt, Berlin (Germany, F.R.)). 
May 1988. 1020p. (In German). Copy held by UB/TIB 
Hannover. 

Published in 2 volumes. 

To study the feasibility of a large case control study on the 
effect of air pollution on lung cancer in the FRG, a case control 
study was conducted comprising 194 cases (146 males, 48 females) 
and the same number of hospital and population controls each. The 
project worked on: developing a questionnaire for the retrospective 
assessment of life-long exposure to smoking, occupational hazards 
by established lung carcinogens and resedential history, developing 
the organizational setting for the selection of cases (including refer- 
ence pathology and radiology), developing a matching procedure 
for population and hospital controls and testing the developed ques- 
tionuaire, developing appropriate indices for the quantification of 
the risk factors for the multivariate analysis of air pollution adjusted 
for the effect of smoking and occupational hazards, developing and 
adapting statistical procedures and testing them by analyzing the 
data from 194 cases and 388 controls. Because of the limited 
number available only for smoking definite results are possible. The 
analysis of occupational hazards shows some interesting findings 
and for air pollution no statistically sufficient answers could be ex- 
pected. Calculating the sample size of a possible large study. In a 
second project the investigation of the validity of the air pollution 
index was continued, available data source on the distribution of 
risk factors and lung cancer mortality were analyzed and represent- 
ativeness of cases was investigated after further data acquisition in 
the cooperating hospitals. 
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25569 (UCID—21497) Toxicology study of the high- 
energy plasticizer FEFO. Swearengen, P.M.; Johnson, J.S. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1989. Contract W-7405-ENG-48. 69p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89009683/ 
JAW. 

This document contains information on the high energy plas- 
ticizer FEFO (1,1'-[methylenebis(oxy)]bis[2-fluoro-2,2-dinitroeth- 
anel]). It includes interview comments from thirteen known users of 
the chemical through December, 1987. Included as appendices are 
other reference documents on FEFO. The first of these, Appendix 
A, is a survey on worker experiences with FEFO, Appendix B is a 
toxicology screening study of FEFO. Appendix C is a material 
safety data sheet on FEFO. Appendix D is an internal memoran- 
dum on personnel hazards associated with FEFO. Appendix E is a 
series of excerpted pages from a formerly classified document at the 
China Lake Naval Weapons Laboratory. Appendix F is a file on 
medical treatment associated with FEFO exposure. The interview 
comments and the appendices of related information on FEFO 
were provided to the LLNL Health Services Department along 
with Industrial Hygiene recommendations from the Safety Science 
Group. The response of the Health Services Director is included in 
this document as a preface. Taken together, the document and the 
medical observations provide a summary of information and recom- 
mended guidance for the safe handling of the high energy plasticiz- 
er FEFO. The material is believed to be quite biologically active 
by ail observers. It is also believed that by correct use of strict in- 
dustrial hygiene controls it can be used in large amounts with rela- 
tive safety. 


25570 Linking indoor air and pharmacokinetic models to 
assess tetrachloroethylene risk. Bogen, K.T.; McKone, T.E. 
(Lawrence Livermore National Lab., CA (USA)). Risk 
Analysis; 8: No. 4, 509-520(Dec 1988). Contract W-7405- 
ENG-48. 

Physiologically based pharmacokinetic (PBPK) models de- 
scribing the uptake, metabolism, and excretion of xenobiotic com- 
pounds are now proposed for use in regulatory health-risk assess- 
ments. In this study the authors investigate the extent of PCE me- 
tabolism arising from domestic respiratory exposure to tetrachlor- 
oethylene (PCE) from ground water, as predicted using a PBPK 
model. Indoor exposure patterns they use as input to the PBPK 
model are realistic ones generated from a three-compartment model 
describing volatilization of PCE from domestic water into house- 
hold air. Values they use for the metabolic parameters of the PBPK 
model are estimated from data on urinary metabolites in workers 
exposed to PCE. It is shown that for respiratory PCE exposure due 
to typical levels of PCE in ground water, use of time-weighted av- 
erage air concentrations with a steady-state PBPK model yields es- 
timates of total metabolized PCE similar to those obtained using 
completely dynamic modeling, despite considerable uncertainty in 
key exposure- and metabolic-model parameters. These findings sug- 
gest that, for PCE, risk estimation taking pharmacokinetics into ac- 
count may be accomplished using a simple analytic approach. 


25571 Interspecific scaling of toxicity data. Travis, C.C.; 
White, R.K. (Oak Ridge National Lab., TN (USA)). Risk 
Analysis; 8: No. 1, 119-125(Mar 1988). 

This paper reexamines the scaling approaches used in cancer 
risk assessment and proposes a more precise body weight scaling 
factor. Two approaches are conventionally used in scaling exposure 
and dose from experimental animals to man: body weight scaling 
(used by FDA) and surface area scaling (BW/sup 0.67/ - used by 
EPA). This paper reanalyzes the Freireich et al. (1966) study of the 
maximum tolerated dose (MTD) of 14 anticancer agents in mice, 
rats, dogs, monkeys, and humans, the dataset most commonly cited 
as justification for surface area extrapolation. This examination was 
augmented with an analysis of a similar dataset by Schein et al. 
(1970) of the MTD of 13 additional chemotherapy agents. The rea- 
nalysis shows that BW/sup 0.75/ is a more appropriate scaling 
factor for the 27 direct-acting compounds in this dataset. 
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25572 (AD-A—201834/9/XAB) Biological applications 
and effects of optical masers. Midterm report, 1 September 
1987-31 August 1988. Ham, W.T.; Mueller, H.A.; Guerry, 
R.K.; Guerry, D.; Cleary, S.F. (Medical Coll. of Virginia, 
Richmond (USA)). 29 Sep 1988. 20p. NTIS, PC A03/MF 
AOl. 

Threshold radiant exposures for retinal damage in 3 macaque 
monkeys are given for exposures of 0.5, 0.125 and 0.016 seconds 
duration to laser wavelengths 514.5 and 488 nm. Intravitreal injec- 
tions of 5x.00005 gm of Cu-Zn Sod were toxic to cornea, lens, and 
retina of the rhesus monkey after a radiant exposure of 33 j/sq.cm. 
of 440 nm light . No further experiments with SOd are contemplat- 
ed. Similar experiments with catalase will be tried during the first 
quarter of the second contract year. Experiments on the effect of 
oxygen on retinal toxicity during exposure to wave-lengths 540, 
640, and 840 nm were delayed. Arrangements have been made to 
activate this program during the second contract year. Threshold 
data on 40 microsecond pulse trains cannot be obtained until the 
acoustic modulator can be incorporated into the Ar-Kr laser which 
was used during the contract year to produce exposures less than 1 
second to 514.5 and 488 nm laser lines. Data on PRF’s of 10 and 
100 kHz and 1, 10 and 20 MHz will be obtained during the second 
contract year. The long-term experiment on cataractogenesis on 2 
rhesus monkeys exposed to a near UV spectrum (330-420 nm) has 
been completed. 


25573 (AD-A—201898/4/XAB) Pharmacological protec- 
tion of the retina against damaging laser exposures: a feasibil- 
ity study. Final report, January-December 1987. Cartledge, 
R.M.; Glickman, R.D.; Elliott, W.R. (Krug International, 
San Antonio, TX (USA). Technology Services Div.). Sep 
1988. 38p. NTIS, PC A03/MF AOl1. 

Light damage to ocular tissues may occur through at least 
three mechanisms -- thermal, photochemical, or mechanical (pho- 
toacoustic) stress. These stress mechanisms may act singly, or in 
combination, depending on the intensity, wavelength, and temporal 
parameters of the damaging light exposure. Because some of these 
mechanisms involve biochemical intermediates, the possibility exists 
that appropriate pharmacological therapy might limit the extent of 
retinal light damage. This investigation determined the degree to 
which pharmacological pretreatments could protect a model retina 
against laser light damage. Five agents were examined for protec- 
tive activity: an anti-inflammatory steroid hormone (dexametha- 
sone); three antioxidants (3-aminotyrosine, vitamins C AND BE); and 
a chelating agent (EGTA). 


25574 (AD-A—201965/1/XAB) Effects of aircraft noise 
and sonic booms on fish and wildlife: results of a survey of 
u.s. fish and wildlife service endangered species and ecological 
services field offices, refuges, hatcheries, and research cen- 
ters. Gladwin, D.N.; Asherin, D.A.; Manci, K.M. (National 
Ecology Research Center, Fort Collins, CO (USA)). Jun 
1988. 24p. (NERC—88/30). NTIS, PC A03/MF AO1. 

The National Ecology Research Center (Center), as part of 
an ongoing research study on the effects of low-altitude aircraft op- 
erations on fish and wildlife, conducted a survey in January 1987 of 
all U.S. Fish and Wildlife Service (Service) regional directors, re- 
search center directors, Ecological Services and Endangered Spe- 
cies field offices supervisors, refuge manager, and hatchery manag- 
er. The objective of the survey was to determine the nature and 
extent of aircraft-induced impacts on fish and wildlife species, pop- 
ulations, and habitat utilization. The field-installation managers and 
biologists were asked to provide background information or data on 
fish and wildlife reactions to low-altitude aircraft disturbances, in- 
cluding physiological, behavioral, and reproductive/population ef- 
fects. Specifically, the survey asked for information such as: obser- 
vations pf amo,a; reaction(s) to aircraft operations, e.g., desert big- 
horn sheep scare behavior in response to aircraft overflights and 
hatchery fish seizures and death following intense sonic booms; and 
instances of areas where aircraft noise is known or believed to be 
responsible for reduced population size, e.g. areas along heavily 
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used aircraft flight corridors where breeding waterfowl densities 
are lower than in similar habitat away from the noise area. 


25575 (AD-A—202780/3/XAB) Effects of simultaneous 
radiofrequency radiation and chemical exposure of mammali- 
an cells. Volume 2. Final report, 2 January 1984-31 Decem- 
ber 1986. Meltz, M.L.; Ciaravino, V.; Kerbacher, J.J.; 
Eagan, P. (Texas Univ., San Antonio (USA). Health Sci- 
ence Center). Jul 1988. 84p. NTIS, PC A0O5/MF AO1. 

A circulating water-bath exposure system was designed for 
in vitro radio-frequency radiation (RFR) exposure studies in the 
915- to 2450-MHz range. A continuously rotating styrofoam float, 
holding ten T-25 tissue-culture flasks, averages out field heterogene- 
ity and allows mixing in the medium in the flasks. The presence of 
cells in the exposure flask (as attached monolayer or cell suspen- 
sion) did not result in an SAR different from that measured in the 
medium without cells present. Two hypotheses are posed relative 
to the mutagenic activity of RFR: (a) that RFR by itself is geno- 
toxic to mammalian cells in vitro; and (b) that a simultaneous expo- 
sure of mammalian cells to RFR during treatment with a genotoxic 
chemical will result in an alteration of the genotoxic activity of the 
chemical alone. RFR exposure alone (at moderate power levels 
which resulted in a temperature increase in the cell-culture medium 
of no more than 3 C) is not mutagenic. During simultaneous treat- 
ment, the RFR does not affect either the inhibition of cell growth 
or the extent of mutagenesis resulting from the chemical treatment 
alone. The same two hypotheses were explored for induction of 
sister chromatid exchanges (SCEs) and chromosome aberrations in 
Chinese hamster ovary cells which were similarly exposed to RFR 
and chemicals. The chemicals studied for SCE induction were mi- 
tomycin C (MMC) and Adriamycin. 


25576 (AD-A—202906/4/XAB) Role of peak pressure in 
determining the auditory hazard of impulse noise. Patterson, 
J.H.; Gautier, I.M.; Curd, D.L.; Hamernik, R.P.; Salvi, R.J. 
(Texas Univ., Richardson, TX (USA). Callier Center for 
Communication Disorders). Apr 1986. 219p. NTIS, PC 
A10/MF AO1. 


Most current Damage Risk Criteria (DRC) for human expo- 
sure to impulse noise are written in terms of peak pressure as the 
primary index of the traumatic potential or hazard associated with 
exposure to an impulse noise. Since the peak pressure is only one of 
many parameters of an impulse, there is a question whether or not a 
DRC based on peak pressure can reflect accurately the hazard to 
hearing posed by impulse noise. The experiments described in this 
report were designed to determine whether peak pressure is an ade- 
quate quantifier for an impulse noise DRC. The general approach 
was to construct two types of impulse noise with the same Fourier 
pressure spectrum, but with different peak pressures. This makes it 
possible to compare the hearing loss and injury resulting from im- 
pulses that have the same total energy distributed the same way 
across frequency, but with different peak pressures. The threshold 
shift measured during the first few hours after exposure showed 
systematic variation with both peak pressure and energy level. The 
permanent threshold shift (20 to 30 days postexposure) and the loss 
of sensory cells showed strong dependence on energy level, with a 
less-pronounced dependence on peak pressure. These results indi- 
cate that peak pressure is not a sufficient indicator of auditory 
hazard; however, energy alone is not a sufficient indicator either. 


25577 (CCOHS—B88-IE) Biological and health effects of 
extremely low frequency field. Cuty, A.; Marha, K. (Canadi- 
an Centre for Occupational Health and Safety, Hamilton, 
Ontario). i988. 47p. (MICROLOG—89-00354). Canadian 
Centre for Occupational Health and Safety, 250 Main St. 
East, Hamilton, ON, Canada L8N 1H6; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This bibliography, arranged alphabetically by author, com- 
prises references from in-house sources, and those contributed by 
Canadian and foreign organizations and individuals on biological 
and health effects of extremely low frequency fields. Publications 
on the beneficial effects are not included except for papers that 
dealt with the possible mechanism(s) of the observed biological ef- 
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fects. The citations were not verified, although name of the journal 
is verified. The original language of each article is indicated. 


25578 (PB—89-154991/XAB) External noise of a passen- 
ger car measured on the Norwegian-type approval test track. 
Berge, T. (Norges Tekniske Hoegskole, Trondheim 
(Norway). Electronics Research Lab.). Aug 1988. 17p. 
NTIS, PC E03/MF E03. 
Also pub. as Selskapet for Industriell og Teknisk Forskning, 
Trondheim (Norway) rept. no. STF44-A88113. 
is report is the Norwegian contribution to the specifica- 
tion of a test track for external noise measurements of vehicles. 
Measurements of external noise of a passenger car were conducted 
at the type approval test track at Gardermoen, outside Oslo. Be- 
sides rolling noise and stationary engine noise tests, measurements 
according to ISO 362 and ISO 7188 were performed. An analysis 
of the surface texture is included in the results. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 24240, 24628 


25579 (DOE/EH/79072—T1) Fire protection survey Pin- 
ellas Plant Largo, Florida. Dobson, P.H.; Sharland, J.R. 
(Factory Mutual Research Corp., Norwood, MA (USA)). 
Apr 1989. Contract AC01-88EH79072. 40p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009890/JAW. 

Fire protection personnel provide effective fire protection 
advice for all major aspects of fire protection, namely: (1) major 
construction projects, (2) test and maintenance of fire protection 
equipment, and (3) training of Plant Fire Brigade members. Interest 
in fire protection is excellent, as noted by completion of all applica- 
ble recommendations contained in the 1979 Fire Protection Survey. 
There are no fire areas where the loss potential would exceed 
$50,000,000 with protection out of service. There are two areas 
where a fire loss could exceed $1,000,000 with protection in serv- 
ice. Poor housekeeping in the Engineering VAX Cluster computer 
room in Building 100 could result in a large loss even with protec- 
tion in service. Sprinkler protection for the off-site warehouse is 
presently not adequate for the fire loading. In addition, a fire in- 
volving one-of-a-kind product testers located in Buildings 100, 200, 
400 and 800 could result in substantial delays to production due to 
the 1 to 1 1/2 year period needed to replace these testers. Internal 
protection is recommended for these units. There are eight other 
findings that would be made during a Highly Protected Risk 
survey. 


25580 (INIS-mf—11927) Civil Defence Commission at 
the Federal German Ministry of the Interior. Lectures given 
at the meeting. (Strahlenschutzkommission (SSK) beim 
Bundesminister fuer Umwelt, Naturschutz und Reaktorsi- 
cherheit, Koeln (Germany, F.R.); Bundesamt fuer Zivils- 
chutz, Bonn (Germany, F.R.)). 1987. 256p. (In German). 
(CONF-8705371—). NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE88757401/JAW. 

From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

The work of the Civil Defence Commission comprises also 
interdisciplinary questions of civil defence and disaster relief. The 
lectures are concerned with the causes and effects of radioactivity, 
medical practice in the event of disaster, toxicology and pathology, 
including even psychology in disaster as well as risk management 
and dosimetry. The subjects chemical accidents and disaster relief 
are marginally dealt with. 


25581 (INIS-mf—11927, pp 61-68) Coordination between 
ministries for the purpose of disaster relief in emergencies af- 
fecting large areas, including chemical accidents. Andrews. 
(Bundesministerium des Innern, Bonn (Germany, F.R.)). 
1987. (In German). NTIS (US Sales Only), PC A12/MF 
“ee Order Number DE88757401/JAW. (CONF-8705371— 
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From 36. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Essen, F.R. Germany (28 May 
1987). 

' In the wake of the Chernobyl reactor accident there has 
been growing awareness in the Federal Government, the Laender 
and the municipal authorities that emergencies affecting large areas 
cannot be efficiently dealt with except in close cooperation of these 
three levels of administration in the framework of a joint emergen- 
cy plan. The Federal German Government, after getting in touch 
with the Conference of the Ministers of the Interior and the top 
municipal associations, has given green light for commencing work 
on the concept of a nation-wide emergency plan for emergencies 
affecting large areas. In coordination with the Federal Ministry for 
the Environment, the Federal Ministriy of the Interior has devised 
the model of an emergency plan extending to the whole territory of 
the Federal Republic of Germany, which is presented in this paper. 


25582 (TU/CEA—1981, pp 14) Risk analysis of a pro- 
posed metropolitan waste disposal site. The Sage program. 
Stringham, B.L. (Sage Inst. (Edmonton) Ltd.). 1981. 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. (CONF-8105276—; CE— 
02512). 

From Symposium on the treatment and disposal of hazard- 
ous wastes; Toronto, Canada (7 May 1981). 

In late summer 1980, Sage Institute was contacted by a 
former client with a request to discuss a proposed hazardous waste 
treatment facility. The four general causes of emission failure that a 
panel of interviewers identified were: failures to secure and main- 
tain the support of the public, to secure and maintain government 
approval, to ensure economic viability, and to maintain sole operat- 
ing conditions. The method applied was the Sage analysis, which is 
a refinement of fault tree analysis, using ordinal data instead of 
ratio-interval data. 630 factors that could cause failure were assem- 
bled, of which 95 were deemed to be the most significant. The 
client generated appropriate courses of action to prevent the high 
priority failures from occurring. The Sage approach now provides 
a rigorous method of analyzing every type of problem and utilizing 
the power of informed human judgment in deriving best ways to 
pursue success through avoiding failure. 5 figs. 
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25583 (PB—89-858138/XAB) Fractured-rock hydrogeo- 
logy: modeling studies. January 1977-February 1989 (Cita- 
tions from the Selected Water Resources Abstracts data 
base). Report for January 1977-February 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Mar 1989. 77p. NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning the utiliza- 
tion of mathematical and conceptual models in describing the hy- 
draulic parameters of fluid flow in fractured media. Topics include 
the use of tracers, solute and mass transport studies, and slug test 
analyses. The use of modeling techniques in injection-well perform- 
ance prediction is also discussed. (Contains 117 citations fully in- 
dexed and including a title list.) 


25584 Determination of Bedrock topography beneath the 
Greenland ice sheet by three-dimensional imaging of radar 
sounding data. Fisher, E.; McMechan, G.A.; Gorman, M.R.; 
Cooper, A.P.R.; Aiken, C.L.V.; Ander, M.E.; Zumberge, 
M.A. (Center for Lithosperic Studies, The University of 
Texas at Dallas, Richardson). Journal of Geophysical Re- 
search; 94: No. B3, 2874-2882(10 Mar 1989). 

In the summer of 1987, approximately 42,600 radar reflec- 
tions were obtained along 124 radial lines, 5 km long, centered at 
Dye 3 in southern Greenland. Processing of these data using a 
three-dimensional kinematic migration algorithm produces a high- 
resolution image of the rock surface topography beneath the ice 
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sheet. Estimated uncertainties in the position of the rock surface in- 
crease where sampling is less dense, such as toward the edges of 
the survey, but are less than 5 m over most of the survey area. The 
main structure revealed is a northwest-southeast trending valley in 
the bedrock that crosses the westward regional dip of the rock sur- 
face. Ice thickness increases from approximately 1800 m in the east 
to approximately 2100 m in the west. copyright American Geo- 
physical Union 1989 


5802 Geophysics 
REFER ALSO TO CITATION(S) 23999, 24050, 24386, 24906, 25263 


25585 (LA-UR—89-750) Iridium and other trace metal 
enrichments from Hawaiian volcanoes. Finnegan, D.L.; 
Miller, T.L.; Zoller, W.H. (Los Alamos National Lab., NM 
(USA)). [1989]. Contract W-7405-ENG-36. 21p. (CONF- 
8810341—1). NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89009408/JAW. 

From Global catastrophes conference; Snowbird, UT, USA 
(20 Oct 1988). 

Particle and gas samples were collected at Mauna Loa vol- 
cano during and after its eruption in March and April, 1984 and at 
Kilauea volcano in 1983, 1984, and 1985 during various phases of 
its ongoing activity. In the last two Kilauea sampling missions, sam- 
ples were collected during eruptive activity. The samples were ana- 
lyzed by INAA for over 40 elements. We have found Ir in samples 
collected at Kilauea and Mauna Loa during fountaining activity as 
well as after eruptive activity. Os was also seen in the Mauna Loa 
samples. Enrichment factors for Ir in the volcanic fumes range 
from 10* to 105 relative to BHVO. Flux calculations for Ir at 
Mauna Loa and Kilauea had ranges of 80 to 3000 and 10 to 315 g/d 
respectively. The percentage of Ir released from the magma into 
the fumes ranged from 1% to 12% for both volcanoes. Calculations 
assuming the Deccan as the source of Ir for the K/T boundary 
layer show that the concentration of Ir left in the basalts may be 
too low to account for all of the K/T Ir. It would require a very 
high fraction (> 30%) of the Ir to be purged from the basalt to 
account for all the Ir, which cannot be supported by the Hawaiian 
data. 26 refs., 1 fig., 4 tabs. 


25586 Physical model for earthquakes 3. Thermodynami- 
cal approach and its relation to nonclassical theories of nucle- 
ation. Rundle, J.B. (Sandia National Laboratories, Albu- 
querque, New Mexico). Journal of Geophysical Research; 94: 
No. B3, 2839-2856(10 Mar 1989). 

If a theory of earthquakes, sliding and frictional slip is to 
have general validity, it should ideally arise out of fundamental 
thermodynamical considerations. We construct just such a theory 
using the principle that physical systems, including fault systems, 
tend toward a state of minimal Helmholtz free energy. If the 
system is not in a state of minimal free energy, thermodynamic 
forces arise which drive the system toward a minimum. Allowed 
minima in the free energy may be either global, representing static 
(absolute) equilibrium. or local, respresenting states of metastable 
equilibrium. Within the context of this theory, fault systems are un- 
derstood to be in states of metastable equilibrium, kept there by 
action of the far-field-driving stresses, which continually keep the 
far-field displacement ahead of the state of slip on the fault. Earth- 
quakes therefore represent a sudden decay of the fault system from 
a state of metastable equilibium to a state closer to static (absolute) 
equilibrium. 


25587 Near-vertical and intermediate offset seismic re- 
flection data from west of the Whipple Mountains, SE Cali- 
fornia. Flueh, E.R.; Okaya, D.A. (Center for Computational 
Seismology, Lawrence Berkeley Laboratory, Berkeley, Cali- 
fornia). Journal of Geophysical Research; 94: No. B1, 625- 
636(10 Jan 1989). 

During a seismic reflection survey conducted by the Califor- 
nia Consortium for Crustal Studies in the Basin and Range Prov- 
ince west of the Whipple Mountains, SE California, a piggyback 
experiment was carried out to collect intermediate offset data (12-- 
31 km). These data were obtained by recording the Vibroseis 
energy with a second, passive recording array, deployed twice at 
fixed positions at opposite ends of the reflected lines. The reflection 
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midpoints fall into a 3-km-wide and 15-km-long region in Vidal 
Valley, roughly parallel to a segment of one of the near-vertical re- 
flection profiles. This data set makes three unique contributions to 
the geophysical study of this region. (1) From forward modeling of 
the observed travel times using ray-tracing techniques, a shallow 
layer with velocities ranging from 6.0 to 6.5 km/s was found. This 
layer dips to the south from 2-km depth near the Whipple Moun- 
tains to a depth of 5-km in Rice Valley. These depths correspond 
closely to the westward projection of the Whipple detachment 
fault, which is exposed 1 km east of the near-vertical profiles in the 
Whipple Mountains. (2) On the near-vertical profile, the reflections 
from the mylonitically deformed lower plate at upper crustal and 
mid crustal depths are seen to cease underneath a sedimentary basin 
in Vidal Valley. However, the piggyback data, which undershoot 
this basin, show that these reflections are continuous beneath the 
basin. Thus near-surface energy transmission problems were respon- 
sible for the apparent lateral termination of the reflections on the 
near-vertical reflection profile. 


25588 Bootstrapped models for intrinsic random func- 
tions. Campbell, K. (Los Alamos National Lab., NM 
(USA)). Journal of the International Association for Mathe- 
matical Geology; 20: No. 6, 699-715(Aug 1988). (CONF- 
8704137—). 

From MGUS '87; Redwood City, CA, USA (13 Apr 1987). 

Use of intrinsic random function stochastic models as a basis 
for estimation in geostatistical work requires the identification of 
the generalized covariance function of the underlying process. The 
fact that this function has to be estimated from data introduces an 
additional source of error into predictions based on the model. This 
paper develops the sample reuse procedure called the bootstrap in 
the context of intrinsic random functions to obtain realistic esti- 
mates of these errors. Simulation results support the conclusion that 
bootstrap distributions of functionals of the process, as well as their 
kriging variance, provide a reasonable picture of variability intro- 
duced by imperfect estimation of the generalized covariance func- 
tion. 
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25589 (SAND—88-1963) Differences in reservoir charac- 
teristics of marine and nonmarine sandstones of the Mesa- 
verde Group, northwestern Colorado. Lorenz, J.C.; Sattler, 
A.R.; Stein, C.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Feb 1989. Contract AC04-76DP00789. 70p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010275/JAW. 

Reservoir and rock properties change with the different dia- 
genetic and depositional environments present in strata of the Cre- 
taceous Mesaverde group. These changes can be seen in the 4200 ft 
(1280 m) of core taken from the Mesaverde group at the US De- 
partment of Energy's Multiwell Experiment site, located in the 
Rulison field in the east-central part of the Piceance Basin, north- 
western Colorado. Comparative measurements of porosity, perme- 
ability, water saturation, Young’s modulus, Poisson’s ratio, com- 
pressive and tensile strengths, and fracture toughness suggest that 
variations in these petrophysical properties are controlled by petro- 
logic changes, that are in turn a function of depositional and dia- 
genetic environments. For example, sandstones deposited in high- 
energy marine environments are “cleaner” and therefore have uni- 
form permeability distributions and high Young’s Moduli. Sand- 
stones formed in coal-bearing strata have irregularly distributed but 
generally higher porosity and permeability due to irregular nonmar- 
ine environments and the presence of organic acids during diagene- 
sis. 32 refs., 25 figs., 6 tabs. 
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25590 (BNL—42225) Zooplankton data report: Winter 
MIZEX, 1987. Smith, S.L.; Lane, P.V.Z.; Schwartling, 
E.M.; Beck, B. (Brookhaven National Lab., Upton, NY 
(USA)). Dec 1988. Contract AC02-76CH00016. 8ip. NTIS, 
PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010235/JAW. 

The Marginal Ice Zone Experiment (MIZEX) was an inter- 
disciplinary, international Arctic research program designed to 
study the atmospheric, oceanic, and ice interactions in the Fram 
Strait region of the Greenland Sea. This report focuses on zoo- 
plankton data collected during the winter MIZEX program of 
1987. The primary objectives of our group during MIZEX 87 were 
to study the distribution of zooplankton species in relation to the 
ice-edge, the Polar Front, and the mesoscale eddy field, and to 
study zooplanktonic physiology just prior to the spring phytoplank- 
ton bloom. The data in this report are quantitative analyses of zoo- 
plankton samples collected while aboard the research vessel 
HAKON MOSBY during MIZEX 87. This is the third in a series 
of data reports on zooplankton collected in the Fram Strait region 
during the MIZEX project. A complete catalog of the reports gen- 
erated from the MIZEX program is archived at the National Snow 
and Ice Data Center in Boulder, Colorado, USA. 1 ref., 3 tabs. 


25591 (DOE/ER/60355—4) Circulation and exchange 
processes on the South Atlantic Bight Continental Shelf: 
Progress report, July 1, 1988 to June 30, 1989. Lee, T.N. 
(Miami Univ., FL (USA). Rosenstiel School of Marine and 
Atmospheric Sciences). Mar 1989. Contract FG05- 
85ER60355. 5ip. NTIS, PC A04/MF AOI - OSTI; 1; GPO 
Dep. Order Number DE89010065/JAW. 

The work reported here is part of the Department of Energy 
sponsored Southeast US Continental Shelf Program. The DOE 
Program is a coordinated, multi-university, interdisciplinary investi- 
gation aimed at understanding the physical, chemical and biological 
processes in the South Atlantic Bight (SAB: east coast continental 
shelf region from Cape Hatteras to Cape Canaveral). The program 
is coordinated by Dr. David Menzel of Skidaway Oceanographic 
Institute. The activities of the other Program Investigators will be 
discussed briefly under Program Overview. The University of 
Miami component of the program involves an investigation of the 
physical processes regulating the transport and exchange of materi- 
als in the shelf waters. The guiding scientific objective of this work 
is to improve the capability for prediction of the physical environ- 
ment. The principal scientific task is to determine the relative im- 
portance of the forces driving shelf circulation and exchange and to 
measure the shelf waters’ response over variable time and space 
scales. The influence of physical processes on chemical and biologi- 
cal distributions and their interactions is studied through interdisci- 
plinary investigations, joint analysis and interpretation of data and 
joint publications. 103 refs., 14 figs. 


25592 (FO—8807) DFO [Department of Fisheries and 
Oceans] Energy R&D bibliography. (Department of Fisher- 
ies and Oceans, Ottawa, ON (Canada)). 1988. Vp. (CE— 
02483). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

This report compiles a reference list of all publications sup- 
ported in whole or in part through a Canadian Interdepartmental 
Panel on Energy R&D program. The bibliography is organized by 
project numbers established by the Office of Research and Devel- 
opment. Within specific projects, the publications are arranged 
chronologically. An author index is included. Topics covered in- 
clude various aspecis of the fishing industry; oceanography; ocean 
energy; wave and current modelling; sea ice and icebergs; acous- 
tics; marine mammal detection and toxic pollution; and hydrocar- 
bon effects. 
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25593 (LA—CCD88-02) Preliminary study of the possible 
impacts of a one metre rise in sea level at Charlottetown, 
Prince Edward Island. Summary report. (Lane (P.) and Asso- 
ciates Ltd., Halifax, Nova Scotia (Canada)). 1988. 31p. (MI- 
CROLOG—88-03745). Environment Canada, Library Serv- 
ices, Terrasses de la Chaudiere, 10 Wellington St., Ottawa, 
ON, Canada KIA 0H3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

As part of a program studying the impacts of climatic warm- 
ing due to the greenhouse effect, a study was conducted on the im- 
pacts of a rise in sea level on the capital of Prince Edward Island. 
This report presents a summary of that study, whose objectives 
were to predict the maximum 1:20 year and 1:100 year storm surge 
water levels, map the flood lines, determine the environmental, eco- 
nomic, and social implications of a 1-m rise in sea level, and discuss 
the policy and planning implications of such a rise. Results showed 
a possible 1-m rise would cause significant social and economic im- 
pacts threatening many of the city’s waterfront developments. 
Physical impacts would be expected from a sea level rise, with sig- 
nificant impacts on adjacent land masses. Environmental impacts 
would result from flooding and changes in shoreline. 1 fig. 
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REFER ALSO TO CITATION(S) 25218, 25240, 25895, 26016 


25594 (AD-A—201692/1/XAB) Miultistep methods for 
integrating the solar system. Technical report. Skordos, P.A. 
(Massachusetts Inst. of Tech., Cambridge (USA). Artificial 
Intelligence Lab.). Jul 1988. 102p. (AI-TR—1055). NTIS, 
PC A06/MF Aol. 

High-order multistep methods, run at constant step size, are 
one of the most-effective schemes for integrating the Newtonian 
solar system, for extended periods of time. The stability and error 
growth of these methods is studied when applied to harmonic oscil- 
lators and two-body systems like the Sun-Jupiter pair. The trunca- 
tion error of multistep methods on two-body systems grows in time 
like t-sq, and the roundoff like t to the 1.5th power, and a theory is 
given that accounts for this. A better design is attempted for multis- 
tep integrators than the traditional Stormer and Cowell methods, 
and a few interesting ones are found. A second result of this search 
for new methods is that no predictor were found that is stable on 
the Sun-Jupiter system, for stepsizes smaller than 108 steps per 
cycle whose order of accuracy is greater than 12. For example, 
Stormer-13 becomes unstable at 108 steps per cycle. This limitation 
between stability and accuracy seems to be a general property of 
multistep methods. 


25595 (AD-A—201707/7/XAB) Instrumental effects on a 
proposed Mg II index of solar activity. Hall, L.A.; Anderson, 
G.P. (Air Force Geophysics Lab., Hanscom AFB, MA 
ae 1988. 5p. (AFGL-TR—88-0301). NTIS, PC A02/ 
MF A 

ik in Annales Geophysicae, Vol. 6, No. 5, 531-534(1988). 

The Mg II resonance lines near 2800 A are proposed as a 
monitor for solar activity in the ultraviolet, particularly for the 
region around 2075A. Balloon measurements in 0.1A resolution are 
used to investigate the dependence of the proposed index on the 
characteristics of the measuring instrument. It is shown that for 
measurements using instruments with low spectral resolution, the 
value of the index is very sensitive to individual instrument charac- 
teristics; and that, therefore, scale standardization is difficult to 
maintain. 


25596 (AD-A—201999/0/XAB) Faint photoelectric pho- 
tometric standard star sequences. Final report, 1 January 
1982-30 June 1988. Landolt, A. (Louisiana State Univ., 
Baton Rouge (USA)). 15 Jul 1988. 18p. NTIS, PC A03/MF 
AOl. 

The primary purpose of the research funded via AFOSR 
Grant No. 82-0192 was to establish highly accurate standard stars 





—nLpy 


- Oo. & 


ea 


ao =e mh OehlUrMthlUCUMhUlClO 


a tite ff 


ee ee ee ee ae ee a ee ee 





3631 / ERA-14/12 


covering a wide range both in brightness and color around the ce- 
lestial sphere. The availability of such standard stars would enable 
anyone to determine the brightness or color of any object projected 
against the sky from land, the air, or in space. Other secondary 
projects also were undertaken as circumstances warrented. This 
document outlines the overall program, including the data acquisi- 
tion, analysis, and results. 


25597 (ESA-SP—281-VOL-2, pp 11-19) Interstellar dust 
and the TUE. Mathis, J.S. Jun 1988. NTIS, PC A19/MF 
A0l. (ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Understanding of the physical nature of interstellar dust, as 
modified by observations of extinction obtained with IUE, is con- 
sidered. Properties of extinction laws along various lines of sight, 
with emphasis on the bump, are reviewed. Correlations of the UV 
and optical/near infrared extinction are discussed. Other diagnostics 
of interstellar dust, such as the near infrared emission bands, polar- 
ization, far infrared thermal emission, and depletions are mentioned, 
and theories are summarized. 





25598 (ESA-SP—281-VOL-2, pp 97-100) Outer atmos- 
pheres and winds of T Tau and RU Lupi. Jordan, C.; Kuin, 
N.P.M. Jun 1988. NTIS, PC A19/MF AOl. (ETN—88- 
93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Emission line fluxes were used to establish the emission 
measure distribution for T Tau and RU Lupi. Intersystem lines are 
used to constrain the electron density in the emitting regions. These 
are compared with the results of Alfven wave driven wind models. 
Observed emission line widths and absorption components formed 
in the stellar winds are also compared with the theoretical predic- 
tions. It is concluded that the transition region lines are not formed 
in the wind and that the large widths of these emission lines are 
caused by nonthermal turbulent motions. However, the intersystem 
lines formed at Te less than or = 10,000 K indicate the presence of 
a lower density region, identified with the wind. Alfven-wave 
driven winds, with T max = 10,000 K long damping lengths, and 
high initial wave amplitudes may be able to account for the ob- 
served characteristics. 


25599 (ESA-SP—281-VOL-2, pp 109-111) Stellar winds 
in two massive Herbig Be stars. Grady, C.A.; Imhoff, C.L.; 
Bjorkman, K.S. (Colorado Univ., Boulder (USA)). Jun 
1988. NTIS, PC A19/MF A0O1. (ETN—88-93156; CONF- 
8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A survey of the IUE archival spectra of Herbig Be stars, re- 
vealed 2 stars, HD 200775 and HD 259431, with winds which differ 
from those seen in more evolved stars and from the winds observed 
in the cooler Herbig Ae stars. The winds are strong, show a wide 
range of ionization from C IV to Mg II and Si II, and exhibit pro- 
nounced ionization gradients as a function of radial velocity. These 
winds are present at v sin i less than or = 100 km/sec, suggesting 
that winds from massive pre-main sequence Be stars extend to 
higher latitudes than those observed in more evolved stars. The 
presence of well-developed discrete absorption components, togeth- 
er with stronger winds than can be accounted for based on the stel- 
lar luminosity, suggests that mechanisms other than simple radiation 
pressure are important in initiating and driving stellar winds from 
these stars. 


25600 (ESA-SP—281-VOL-2, pp 117-120) Short-term 
wind variability in the nonradially pulsating Be star 28 Cygni. 
Peters, G.J.; Penrod, G.D. (Lick Observatory, Santa Cruz, 
CA (USA)). Jun 1988. NTIS, PC A19/MF A011. (ETN—88- 
93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Simultaneous high resolution IUE and ground-based Reticon 
observations were combined to look for a modulation of the wind 
in the Be star 28 Cyg as a function of the phases of its nonradial 
modes. Throughout the observing run, the star is found to be pul- 
sating in 2 well-behaved modes (1 = 2, 10) with periods of 16.5 and 
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3.23 hr, respectively. The strength and profile of the C IV wind 
line varies on a time scale of 0.5 to 1 hr, but shows no evidence of 
repeating with the phase of the 1 = 10 mode. However, the equiva- 
lent width of the C IV feature does appear to correlate with the 
phase of the 1 = 2 mode. The C IV tends to be stronger and shows 
more prominent structure on its violet wings (-400 less than V(sub 
r) less than -300 km/s) as a hot wave crest comes into view (phi 2 
= 0.0 to 0.2) on the limb of the star’s approaching hemisphere. 


25601 (ESA-SP—281-VOL-2, pp 133-136) Stellar wind 
variations in HD 45166: The continuing story. Willis, A.J.; 
Stickland, D.J.; Heap, S.R. (Rutherford High Energy Lab., 
Chilton (England)). Jun 1988. NTIS, PC A19/MF AO1. 
(ETN—88-93 156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

High resolution SWP IUE specira of HD 45166 
(qWR+B8V) obtained over a 36 hr continuous run, together with 
earlier observations, reveal 2 distinct modes of UV variability in 
this object. Gross, epoch-linked changes are seen in the strengths of 
the qWR emission lines, accompanied by large changes in its highly 
ionized photospheric absorption spectrum. Rapid (hours) variability 
in strong, multiple, high velocity, wind discrete absorption compo- 
nents (DAC), in the CIV lambda 1550 resonance lines, which su- 
perpose to give the appearance of a broad P Cygni absorption pro- 
file at many epochs is also observed. These multiple DAC’s (often 
at least 3 are seen) propagate in velocity, from 0.6 to 1.0 v inf, on a 
timescale of 1 day, implying an acceleration of 180 cm/s compara- 
ble to that seen in O-type stars. 


25602 (ESA-SP—281-VOL-2, pp 159-162) Semi-empiri- 
cal models of the wind in cool supergiant stars. Kuin, 
N.P.M.; Ahmad, I.A. Jun 1988. NTIS, PC A19/MF AOI. 
(ETN—88-93 156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A self-consistent semi-empirical model for the wind of the 
supergiant in zeta Aurigae type systems is proposed. The damping 
of the Alfven waves which are assumed to drive the wind is de- 
rived from the observed velocity profile. Solution of the ionization 
balance and energy equation gives the temperature structure for 
given stellar magnetic field and wave flux. Physically acceptable 
solutions of the temperature structure place limits on the stellar 
magnetic field. A crude formula for a critical mass loss rate is de- 
rived. For a mass loss rate below the critical value the wind cannot 
be cool. Comparison between the observed and the critical mass 
loss rate suggests that the proposed theory may provide an explana- 
tion for the coronal dividing line in the Hertzsprung-Russell dia- 
gram. The physical explanation may be that the atmosphere has a 
cool wind, unless it is physically impossible to have one. Stars 
which cannot have a cool wind release their nonthermal energy in 
an outer atmosphere at coronal temperatures. It is possible that in 
the absence of a substantial stellar wind the magnetic field has less 
incentive to extend radially outward, and coronal loop structures 
may become more dominant. 


25603 (ESA-SP—281-VOL-2, pp 183-186) Nebular ve- 
locity structure of AG Pegasi. Oliversen, N.A.; Evans, N.R.; 
Anderson, C.M. (Wisconsin Univ., Madison (USA)). Jun 
1988. NTIS, PC A19/MF A01. (ETN—88-93156; CONF- 
8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Ultraviolet emission of the symbiotic star AG Peg which 
shows periodic variations in the central radial velocity and total 
flux of several emission lines was studied. Seventeen high dispersion 
archival SWP spectra covering the period from 1978.6 to 1986.9 
were examined. Gaussian profiles were fit to each of the narrow 
emission lines of O III, N III, O IV, Si IV, C III, and Si III. Radial 
velocity curves with an amplitude of 15 to 20 km/sec were meas- 
ured for the N III 1748.6 A, 1749.7 A lines, the O III 1660.8 A, 
1666.2 A lines, and the C III 1908.7 A line. The O IV and Si IV 
lines were generally too weakly exposed to derive reliable velocity 
curves, while the Si III line was often overexposed. The N III, O 
III, and C III line fluxes are correlated with phase. These line flux 
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and velocity changes are consistent with formation of the lines near 
the red giant. 


25604 (ESA-SP—281-VOL-2, pp 215-218) Correlations 
between optical/near-infrared and UV extinction parameters 
and the prediction of UV extinction from ground-based pho- 
tometry. Cardelli, J.A.; Clayton, G.C.; Mathis, J.S. Jun 
1988. NTIS, PC A19/MF A01. (ETN—88-93156; CONF- 
8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

An analysis of the variability of absolute extinction, A 
lambda derived through the ratio total-to-selective extinction, R 
Av/E(B-V), for 31 lines of sight for which UV extinction param- 
eters were derived, is presented. For these data, which sample a 
wide range of environments and which are characterized by R = 
2.5 to 6.0, differences in the shapes of UV extinction curves are 
largely due to variations in optical/near-UV extinction through 
changes in R. From this, it is found that UV extinction curves can 
be reproduced with reasonable accuracy by simply knowing R. De- 
tection of an A2175/E(B-V) = 10 + or - 1 mag implies that the 
total extinction at 2175 A can be estimated from E(B-V) alone. 


25605 (ESA-SP—281-VOL-2, pp 219-222) Galactic 
survey of interstellar abundances and selective extinction with 
IUE and IRAS. Vansteenberg, M.E.; Shull, J.M. (Colorado 
Univ., Boulder (USA)). Jun 1988. NTIS, PC A19/MF AOl1. 
(ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

High resolution IUE spectra were used to derive ultraviolet 
extinction curves in the interstellar medium. Results confirm those 
of other surveys. The amount of gas, the dust temperature, and in- 
frared cirrus emission do not alter the overall shape of the UV 
curve, but they do change the zero point. Cloud (grain) history 
may affect the overall slope of the UV extinction curve. The UV 
bump strength is related to the amount of far ultraviolet curvature. 
The bump strength appears to depend on the depletion of Mn and 
Zn but not on Si or Fe. The bump wavelength varies with the 
linear background of extinction. 


25606 (ESA-SP—281-VOL-2, pp 231-234) Small scale 
structure of the interstellar medium in the Orion association: 
the flotsam of star formation. Sonneborn, G.; Shore, S.N.; 
Brown, D.N. (Washington Univ., Seattle (USA)). Jun 1988. 
NTIS, PC A19/MF AOl. (ETN—88-93156; CONF- 
8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

The small scale dynamics and structure of the interstellar 
medium of the Orion OB1b, c association was studied using TUE 
high dispersion SWP and LWR/LWP spectra. The area surveyed 
centers on the Belt and encompasses the Orion Cloak. The dynam- 
ics and abundances of the ionized and warm neutral gas surround- 
ing the central parts of the association are determined using 35 B 
stars. Results are compared with the picture of the Orion interstel- 
lar medium gained using COPERNICUS, especially for the struc- 
ture and dynamics of the Orion Cloak. 


25607 (ESA-SP—281-VOL-2, pp 235-237) Observations 
of interstellar absorption lines towards hot white dwarfs. Je- 
linsky, P.; Bowyer, S.; Basri, G. Jun 1988. NTIS, PC A19/ 
MF AO1. (ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A method of detecting and determining parameters for 
narrow absorption lines in TUE high-resolution spectra of hot white 
dwarfs was developed. It provides a statistical estimate of the vari- 
ance of the parameters measured. The statistical accuracy of 
narrow line measurements with IUE spectra is discussed. The 
method was employed to determine the column densities of low- 
ionization species (including N I, Si II, and C II) in the line of sight 
to seven hot white dwarfs. High-ionization species (N V, Si IV, and 
C IV) are detected towards four of the stars. The temperature of 
the low-ionization gas towards 4 of the stars is constrained to be 
less than 50,000 K. The temperature of the high-ionization gas to 
two of the stars is constrained to be under 100,000 K, which is well 
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below the equilibrium ionization temperature of a collisionally ion- 
ized gas. This suggests that this gas is either in a photoionized 


region (most likely near the star) or is produced in the photosphere 
of the star. 


25608 (ESA-SP—281-VOL-2, pp 257-260) Analysis of 
spatially resolved TUE spectra of 0957+ 561A,B: a gravita- 
tionally lensed double quasar. Altner, B.; Heap, S.R. (Ap- 
plied Research Corp., Landover, MD (USA)). Jun 1988. 
NTIS, PC A19/MF AOl. (ETN—88-93156; CONF- 
8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A study of 18 IUE spectra of the gravitationally lensed 
quasar, 0957+561A,B was used to search for time delays between 
light variation in the 2 components. Evidence for substantial, rapid 
variability in Component A in 1980, followed by a light variation in 
the other component 20 months later is found. However, it is 
argued that these variations do not record the same event in the 
quasar, and so, cannot be used to derive a value for the Hubble 
constant. The cause of the rapid variation in Component A in 1980 


is not understood, but it does not appear to be a microlensing 
event. 


25609 (ESA-SP—281-VOL-2, pp 283-286) Accretion 
disk modeling of AGN continuum using non-LTE stellar at- 
mospheres. Sun, W.H.; Malkan, M.A. (California Univ., Los 
Angeles (USA)). Jun 1988. NTIS, PC A19/MF AOl1. 
(ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Active galactic nuclei (AGN) accretion disk spectra were 
calculated using non-LTE stellar atmosphere models for Kerr and 
Schwarzschild geometries. It is found that the Lyman limit absorp- 
tion edge, probably the most conclusive observational evidence for 
the accretion disk, would be drastically distorted and displaced by 
the relativistic effects from the large gravitational field of the cen- 
tral black hole and strong Doppler motion of emitting material on 
the disk surface. These effects are especially pronounced in the 
Kerr geometry. The strength of the Lyman limit absorption is very 
sensitive to the surface gravity in the stellar atmosphere models 
used. For models at the same temperature but different surface gra- 
vities, the strength of the Lyman edge exhibits an almost exponen- 
tial decrease as the surface gravity approach the Eddington limit, 
which should approximate the thin disk atmosphere. The relativistic 
effects as well as the vanishing of the Lyman edge at the Edding- 
ton gravity may be the reasons that not many Lyman edges in the 
rest frames of AGNs and quasars are found. 


25610 (ESA-SP—281-VOL-2, pp 293-296) Miultifre- 
quency spectra of BL Lac objects. Urry, C.M.; Kondo, Y.; 
Mufson, S.L.; Wandel, A. (Stanford Univ., CA (USA)). Jun 
1988. NTIS, PC A19/MF AOl. (ETN—88-93156; CONF- 
8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A program to obtain simultaneous multifrequency spectra of 
BL Lacertae objects that are known X-ray sources is discussed. 
The IUE spectra are generally featureless and well-fitted by power 
law models. For the faintest exposures, Gaussian extraction of the 
spectrum can greatly impove the signal-to-noise. Most program ob- 
jects vary in the ultraviolet, although the time scales are not known 
because of limited observing time. The broadband spectra of BL 
Lacs exhibit a range of characteristics but the curvature is always 
downward and the shape is generally smooth. This can be inter- 
preted as synchrotron emission from a relativistic jet; different jet 
models are possible, and each allows a range of values for the bulk 
velocity, magnetic field strength, and electron density. Synchrotron 
models are not required, however an accretion disk model also 
gives a good fit to the ultraviolet-through-X-ray continuum. 


25611  (ESA-SP—281-VOL-2, pp 303-304) Ultraviolet/ 
optical variability of PG 1553411. Miller, H.R.; Carini, 
M.T.; Gaston, B.J.; Hutter, DJ. Jun 1988. NTIS, PC A19/ 
MF AO1. (ETN—88-93156; CONF-8804199—). 
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From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Ultraviolet optical observations of the BL Lacertae object, 
PG 1553+11, indicate that significant color variations are associat- 
ed with the luminosity variations seen in the ultraviolet and the op- 
tical regions of the spectrum. The color variations are consistent 
with the presence of an accretion disk in this system. 


25612 (ESA-SP—281-VOL-2, pp 307-310) Spatially re- 
solved ultraviolet spectroscopy of the liner NGC 3998. Rei- 
chert, G.A.; Wu, C.C.; Filippenko, A.V. (California Univ., 
Berkeley (USA)). Jun 1988. NTIS, PC A19/MF AOl. 
(ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Results of IUE observations of the Liner NGC 3998 are re- 
ported. Spatial structure in the long wavelength emission is appar- 
ent; the spatial profiles from the LWP line-by-line images show a 
two-component structure, with an unresolved central component 
superimposed on extended underlying emission. The LWP emission 
was separated into component spectra. The unresolved component 
spectrum is considerably flatter than the extended component spec- 
trum, which is dominated by fairly late type stars (late F to early 
G). The unresolved component also shows strong C II) 2326 A and 
broad Mg II 2800 A emission.The width of the Mg II emission is 
8600 km/sec, and its profile agrees quite well with the broad wings 
of the H alpha emission. The results support the idea that NGC 
3998 may contain a dwarf Seyfert nucleus. 


25613 (ESA-SP—281-VOL-2, pp 369-372) TUE data 
bank: Statistics and future aspects. Schmitz, M.; Barylak, M. 
(ESA Tracking Station, Madrid (Spain)). Jun 1988. NTIS, 
PC A19/MF A0O1. (ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

The data exchange policy between Goddard Space Flight 
Center and ESA's Villafranca (Spain) station is described. The IUE 
data banks and their uses are outlined. Statistical information on ob- 
jects observed, the quantity of data distributed and retrieved from 
the archives, together with a detailed design of the final format of 
the TUE merged log are also given. 


25614 (ESA-SP—281-VOL-2, pp 373-376) TUE data 
base: Homogenizing the IUE object nomenclature. Barylak, 
M.; Wamsteker, W.; Schmitz, M. (ESA Tracking Station, 
Madrid (Spain)). Jun 1988. NTIS, PC A19/MF AOl. 
(ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

The IUE project started to homogenize the object nomen- 
clature in the TUE data base. Due to the absence of an official IAU 
nomenclature hierarchy and in view of the increasing confusion in 
IUE (and, in general, astronomical) object identifications, the TUE 
project adopted its own nomenclature hierarchy. The scheme and 
problems encountered in establishing it are described. 


25615 (ESA-SP—281-VOL-2, pp 387-390) Discrete cor- 
relation function: a new method for analyzing unevenly sam- 
pled variability data. Edelson, R.A.; Krolik, J.H. (Johns 
Hopkins Univ., Laurel, MD (USA)). Jun 1988. NTIS, PC 
A19/MF A01. (ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

A method of measuring correlation functions without inter- 
polating in the temporal domain, the discrete correlation function, 
is introduced. It provides an assumption-free representation of the 
correlation measured in the data, and allows meaningful error esti- 
mates. This method does not produce spurious correlations at zero 
lag due to correlated errors. It is shown that physical interpretation 
of active galactic nuclei cross-correlation functions requires knowl- 
edge of the input function's fluctuation power spectrum, involves 
model-dependence in the form of symmetry assumptions, and must 
take into account intrinsic scale bias. This technique was used to 
find a correlation in published IUE data for NGC 4151, which indi- 
cates that the broad C IV feature emanates from a shell 15 to 75 
light-days in radius, assuming spherical symmetry. 
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25616 (ESA-SP—281-VOL-2, pp 391-395) TUE’s legacy 
for the future: the final archive and goals for its implementa- 
tion. Linsky, J.L.; Nichols-Bohlin, J. (Joint Inst. for Lab. 
Astrophysics, Boulder, CO (USA)). Jun 1988. NTIS, PC 
A19/MF A0O1. (ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

Requirements for the IUE archive and how the signal/noise 
(S/N) ratio in photometrically corrected images can be enhanced 
considerably by cross-correlating the fixed pattern in a data image 
with that in a suitable flat-field image are described. From these 
cross-correlations it is feasible to derive an accurate geometrical 
correction to apply to the data image before applying the intensity 
transfer functions. The standard IUE processing software does not 
generate a sufficiently accurate geometric correction so iat typical 
spatial errors of 1 to 2 pixels conspire with the large fixed pattern 
in raw images to produce significant misregistration noise. Tests on 
flat-field images demonstrate that an explicit geometric correction 
procedure can avoid most of the misregistration noise and can 
thereby improve the S/N ratio of IUE data by factors of 1.5 to 2.4. 


25617 (ESA-SP—281-VOL-2, pp 403-406) Method for 
improving the signal-to-noise ratio in TUE high-dispersion 
spectra. Welty, D.E. Jun 1988. NTIS, PC A19/MF AO1. 
(ETN—88-93156; CONF-8804199—). 

From Celebratory symposium on a decade of UV astronomy 
with the IUE satellite; Greenbelt, MD, USA (12 Apr 1988). 

The flat-fielding technique was used to reduce fixed pattern 
noise in high dispersion TUE spectra, producing improvements in 
S/N of typically 40 percent compared with un-flat-fielded summed 
spectra. Weak spectral features may be more reliably identified. 
Such improvements are noted for specially obtained multiply-ex- 
posed images and for singly-exposed images taken from the IUE ar- 
chives. However it is unclear if the technique is usable or as effec- 
tive for all spectra. 


25618 (ESA-SP—286, pp 241-246) Visibility of nonradial 
pulsation modes in solar continuum intensity measurements. 
Toutain, T.; Gouttebroze, P. (Centre National de la Recher- 
che Scientifique, 75 - Paris (FR). Inst. d'Astrophysique). 
Dec 1988. NTIS (US Sales Only), PC A99/MF A0O1. Order 
Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

A calculation of the continuum emission integrated over the 
solar disk, and of its perturbations arising from different nonradial 
pulsation modes, is presented. In addition to geometrical effects 
(variations of the emitting areas) and Planck function variations 
studied in previous similar calculations, we examine the influence of 
opacity changes in H- (the principal absorber at the wavelengths 
under consideration). The computations are carried out numerically 
for 500 and 826 nanometers, which correspond to different channels 
of the IPHIR/PHOBOS experiment. The relative importance of 
these different processes of flux modulation is discussed as a func- 
tion of oscillation period and modal type. 


25619 (ESA-SP—286, pp 247-250) Periodical asymmetry 
of solar limb darkening. Yerle, R. (Observatoires du Pic et 
du Midi et de Toulouse, Centre de Toulouse, 31 (FR)). Dec 
1988. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

Periodical brightness gradient differences between extreme 
West and East limb darkening profiles of the Sun are shown from 
diametrical high speed scans obtained by the use of the Heliometer 
of the Pic-du-Midi Observatory. Time series of data display, in the 
five-minute range, several frequencies with amplitudes of difference 
corresponding to 2-4% of the mean brightness gradient value in the 
678 nm wavelength range. One of these periods (270 s) was previ- 
ously exhibited by Hill et al. (1982) and later by Koutchmy et al. 
(1983). These results might be related to asymmetries of solar limb 


darkening observed by Neckel and Labs (1987). A solar origin is 
discussed. 
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25620 (ESA-SP—286, pp 251-258) Granulation sensitivi- 
ty of helioseismology lines. Rutten, R.J.; Bruls, J.H.M.J.; 
Gomez, M.T.; Severino, G. (Rijksuniversiteit Ultrecht 
(NL); Osservatorio Astronomico di Capodimonte, Naples 
(IT)). Dec 1988. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

e address the sensitivity of the Ni I 676.78 nm GONG line 
and the K I 769.9 nm resonance line to the temperature fluctuations 
present in the solar granulation. The temperature contrasts due to 
granulation are probably small in the upper photosphere where the 
cores of these two helioseismology lines are formed. However, the 
cores are sensitive also to the granulation temperature contrasts in 
the deep photosphere, through non-local NLTE effects in their for- 
mation. The largest effects are due to the ultraviolet radiation field, 
which is strongly modulated by the granulation in the deep layers 
where it escapes and carries these contrasts upwards to the line for- 
mation height. We discuss the resulting NLTE mechanisms and 
their influence on the two lines. 


25621 (ESA-SP—286, pp 259-264) Using oscillation data 
to probe the internal rotation and magnetism of the Sun. 
Dziembowski, W. (Warsaw Univ. (PL). Obserwatorium As- 
tronomiczne). Dec 1988. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE88757349/JAW. (CONF- 
8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

Integral equations relating the rotation rate and the toroidal 
field intensity to the parameters describing fine structure in the fre- 
quency specira are discussed. Solutions of the inverse problem for 
the rotation are presented. Features which may be relevant to the 
magnetic activity were found in the radial dependence of the rota- 
tion rate. Some evidence exists for changes with the solar cycle. 
There is no clear signature of direct effect of magnetism in the ob- 
served fine structure. 


25622 (ESA-SP—286, pp 265-268) On the radiative 
damping of p-modes in solar magnetic flux concentrations. 
Knoelker, M.; Bogdan, T.J. (High Altitude Observatory, 
Boulder, CO (US); National Center for Atmospheric Re- 
search, Boulder, CO (US); Universitaetssternwarte, Goettin- 
gen (DE); High Altitude Observatory, Boulder, CO (US); 
National Center for Atmospheric Research, Boulder, CO 
(US)). Dec 1988. NTIS (US Sales Only), PC A99/MF AOI. 
Order Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

In a generalization of a work describing the propagation of 
compressive disturbances in a radiating fluid, we include the dy- 
namical influence of a uniform magnetic field. The radiating fluid is 
treated to be gray, in LTE and assumed to obey the Eddington ap- 
proximation. We apply these results to the interaction of solar p- 
modes with sunspots in the context of a simple model. For physical 
conditions representative of the solar envelope and for a variety of 
embedded magnetic structures, the temperature fluctuations associ- 
ated with compressive waves are reduced inside the magnetic re- 
gions. Hence, radiative damping of these disturbances is suppressed 
to an extent that depends upon the nature of the mode (fast or slow 
magnetoacoustic) and the propagation direction relative to the uni- 
form background field. This conclusion raises some interesting pre- 
dictions concerning the observational signatures of compressive 
waves in the solar envelope. 


25623 (ESA-SP—286, pp 269-272) Oscillations in pres- 
ence of local magnetic fields. Wiehr, E.; Balthasar, H.; Steli- 
macher, G. (Universitaets-Sternwarte, Gottingen (DE); 
Centre National de la Recherche Scientifique, 75 - Paris 
(FR). Inst. d’Astrophysique). Dec 1988. NTIS (US Sales 
Only), PC A99/MF A0Ol. Order Number DE88757349/ 
JAW. (CONF-8809146—). 
From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 
illatory Drospier shifts in sunspots and in small fluxtubes 
are observed using either the intensity profile of lines with negligi- 
ble magnetic splitting or the circular Zeeman profile of lines with 
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strong Zeeman splitting. Sunspot umbrae show local 5 min oscilla- 
tions of reduced amplitude as compared to the neighbouring pho- 
tosphere. Occasionally we find 5 min oscillations of opposite phase 
at both outer penumbral borders. This could be interpreted as tilt- 
ing and bobbing of the spot as a whole on the oscillating solar sur- 
face. In contrast to these larger scale sunspot fluxtubes the gas in 
the small fluxtubes of a few hundred km diameter seems to fully 
participate in the photospheric oscillations without any interaction 
with the magnetic field. Prominence magnetic fields show some- 
times a reaction to the photospheric 5 min and to the chromos- 
pheric 3 min oscillations, in addition several other periods are 
found. Indication is found for eigenmodes of Alfven waves. 


25624 (ESA-SP—286, pp 273-274) Oscillations in sun- 
spots near the solar limb. Mattig, W.; Zerfass, M. (Kiepen- 
heuer-Institut fuer Sonnenphysik, Freiburg (DE)). Dec 
1988. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

Using sunspot-spectrograms near the solar limib is possible 
to determine the height of the formation of selected strong (chro- 
mospheric) lines by micrometric distance measurements. We have 
analysed the time sequences of Ha and Na D linespectra to check 
the possibility of a time variation in the height of formation of these 
lines. We have found periods in the 3 minutes range, but also 
longer periods. The amplitude of the height variation is in the 
range Ah(rms)= 100-200 km. This is a new method to study oscilla- 
tions in sunspots, without making use of intensity or velocity vari- 
ations. 


25625 (ESA-SP—286, pp 275-278) Solar p-modes fre- 
quency variations between 1980 and 1986. Gelly, B.; Fossat, 
E.; Grec, G. (Stanford Univ., CA (US). Center for Space 
Science and Astrophysics; Nice Univ., 06 (FR). Dept. 
d'Astrophysique; Nice Univ., 06 (FR). Dept. 
d'Astrophysique). Dec 1988. NTIS (US Sales Only), PC 
A99/MF A0Ol1. Order Number DE88757349/JAW. (CONF- 
8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

Using a method of power spectra cross-correlation, we were 
able in 1986 to confirm a decrease of solar low degree p-mode fre- 
quencies between 1980 and the end of 1984. With the same method 
applied to our 1984/85 South Pole data and to all the ACRIM data 
obtained until April 1986, we again confirm the value of this de- 
crease. Moreover, we find an extreme stability of these frequencies 
from spring 1984 to spring 1986. 


25626 (ESA-SP—286, pp 279-284) Heltioseismology from 
the south pole: comparison of 1987 and 1981 results. Jefferies, 
S.M.; Pomerantz, M.A.; Duvall, T.L.; Harvey, J.W.; Jaksha, 
D.B. (Delaware Univ., Newark (US). Bartol Research 
Foundation; National Aeronautics and Space Administra- 
tion, Greenbelt, MD (US). Goddard Space Flight Center; 
National Solar Observatory, Tucson, AZ (US)). Dec 1988. 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

This paper presents a comparison of p-mode frequencies 
measured in 1981 and 1987 and coefficients of Legendre polynomial 
expansions of frequency shifts caused by solar rotation. We also 
study the time behavior of systematic frequency shifts which 
depend upon m but which do not arise from rotation. 


25627 (ESA-SP—286, pp 285-290) Frequency shift of 
solar p modes as seen by cross-correlation analysis. Palle, 
P.L.; Regulo, C.; Roca Cortes, T. (Instituto de Astrofisica 
de Canarias, Tenerife (ES)). Dec 1988. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE88757349/ 
JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

Data obtained at the Observatorio del Teide (Izana, Tener- 
ife) during the years 1978 to 1988 using a resonant scattering spec- 
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trophotometer, is analyzed to look for variations of the low degree 
p-mode frequencies along the solar cycle. The analysis based on the 
cross-correlation of power spectra leads to the conclusion that the 
variation of its maximum correlation, correlates well with the solar 
cycle. An overall variation, from minimum to maximum solar activ- 
ity, of 0.5+-0.1 Hz is found, when low 1 modes are considered. 
Other interpretations than a simple frequency shift are plausible, 
such as different amplitudes between modes in the same multiplet 
or an asymmetric change of the splitting along the solar cycle. 


25628 (ESA-SP—286, pp 291-294) Influence of the toroi- 
dal roll pattern on the sunspot activity. Ribes, E. (Observa- 
toire de Paris, Section de Meudon, 92 - Meudon (FR)). Dec 
1988. NTIS (US Sales Only), PC A99/MF AOl1. Order 
Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

The latitude distribution of active regions with respect to the 
toroidal roll pattern has been investigated for the period 1978-1982. 
It is shown that the sunspot activity is not concentrated only at the 
boundaries of rolls. The downdraft”, at the convergence of adja- 
cent rolls is however, more favourable than the “updraft” to the 
magnetic flux expulsion. The roll motions are probably not the hy- 
drodynamic forces controlling the flux emergence. They, however, 
influence the magnetic complexity of the active regions, each torus 
acting as a selective amplifier. 


25629 (ESA-SP—286, pp 295-300) On the dissipation of 
Alfven waves in magnetic atmospheres and flux tubes. 
Campos, L.M.B.C. (Instituto Superior Tecnico, Lisbon 
(PT). Lab. de Quimica Organica). Dec 1988. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

We consider the propagation of Alfven waves in a viscous 
and resistive atmospheric layer, in isothermal magnetohydrostatic 
equilibrium, with constant rate of ionization, under an horizontal 
magnetic field, either uniform or decaying with altitude. The wave 
equation relevant to these two cases is derived, and its solution in 
terms of hypergeometric functions is used to plot wave amplitude 
and phase versus altitude for several values of wave frequency, hor- 
izontal wavenumber and viscous and resistive damping. It is shown 
that: (i) the amplitudes initially grow due to reducing mass density 
and then decay due to dissipation, i.e. go through a maximum; (ii) 
the phases also go through a maximum, i.e. upward propagating 
waves are reflected downward; (iii) amplitude and phase changes 
are smaller in a flux tube than in an uniform magnetic field, because 
in the former case the magnetic field decays, as the flux tube fans- 
out with height. 


25630 (ESA-SP—286, pp 301-304) Local effects of a 
major flare on solar five-minute oscillations. Haber, D.A.; 
Toomre, J.; Hill, F.; Gough, D.O. (National Solar Observa- 
tory, Sunspot, NM (US); Colorado Univ., Boulder (US). 
Dept. of Astrophysical Planetary and Atmospheric Sci- 
ences; National Solar Observatory, Tucson, AZ (US); Cam- 
bridge Univ. (GB). Inst. of Theoretical Astronomy). Dec 
1988. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE88757349/JAW. (CONF-8809146—). 

From Seismology of the sun and sun-like stars; Puerto de la 
Cruz, Spain (26 Sep 1988). 

Doppler velocity images of the full Sun were obtained both 
during and after a major white-light flare. These velocities were in- 
terpolated onto a cylindrical coordinate system centered on the 
flare and decomposed into radially propagating waves defined by 
Hankel functions. For a similar analysis of quiet Sun regions we 
find fairly comparable power in incoming and outgoing waves irre- 
spective of the presence of the flare. However, for the flaring 
region, there is 14% greater power in incoming as opposed to out- 
going waves when there is no flare, but 5% greater power in out- 
going than in incoming waves during the flare. This result suggests 
that the flare may have excited outgoing waves which counteracted 
the more usual absorption of incoming acoustic waves by sunspots. 
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25631 (KFKI—1988-76/B) Nontrivial Pfaffian forms in 
cosmology. Lukacs, B.; Paal, G. (Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for 
Physics; Magyar Tudomanyos Akademia, Budapest (Hunga- 
ry). Csillagvizsgalo Intezete). (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Phys- 
ics). Jan 1989. 29p. NTIS (US Sales Only), PC A03/MF 
AOl - OSTI; INIS. Order Number DE89609941/JAW. 

Submitted to Acta Phys. Hung. 

The compatibility of possible continuous cosmological parti- 
cle production with thermodynamics was studied. It was found that 
with the usual K=2 Pfaffian (dQ=TdS) the compatibility held 
only in very special cases. K23 Pfaffians could easily be reconciled 
with continuous production. Since in this case the full thermody- 
namic state space was accessible by quasistatic adiabatic processes, 
such systems showed local rather than global irreversibility. This 
fact may prevent Heat Death even in indefinitely old model Uni- 
verses. (author) 36 refs. 


25632 (LC—87-43332) Space science in the twenty-first 
century: imperatives for the decades 1995 to 2015. Solar and 
space physics. (National Research Council, Washington, DC 
(USA)). 1988. 151p. NTIS, PC A08/MF AO1. 

The purpose is to develop an overall program of space re- 
search that will address the most significant topics in the solar and 
space physics discipline, that will clearly define the priority of in- 
vestigations, and that will be affordable by NASA. The status of 
solar and space physics expected in 1995, assuming a number of 
space programs proceed according to present plans, is described. A 
variety of programs intended for implementation after 1995 are 
identified that will employ new techniques for the investigation of 
outstanding scientific questions, will address new questions that 
arise as natural extensions of previous studies, and will allow the 
pursuit of new topics that cannot be addressed at present. The de- 
velopments in technology that will be required for the era after 
1995 are also described. The technology needs are summarized. 


25633 (N—89-15829) IUE archived spectra. Sullivan, 
E.C.; Bohlin, R.C.; Heap, S.R.; West, D.K.; Schmitz, M. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Jun 1988. 25p. 


(NASA-TM—100715; REPT—89B0037; 
1.15:100715). NTIS, PC A03/MF AOl1. 

The International Ultraviolet Explorer (IUE) Satellite has 
been in continuous operation since January 26, 1978. To date, ap- 
proximately 65,000 spectra have been stored in an archive at God- 
dard Space Flight Center in Greenbelt, MD. A number of proce- 
dures have been generated to facilitate access to the data in the 
IUE spectral archive. This document describes the procedures 
which include on-line quick look of the displays, search of an ob- 
servation data base for selected observations, and several methods 
for ordering data from the archive. 


NAS— 


25634 (N—89-15845) OEXP exploration studies technical 
report. Volume 3: Special reports, studies, and indepth sys- 
tems assessments. Roberts, B.B.; Bland, D. (National Aero- 
nautics and Space Administration, Houston, TX (USA). 
Lyndon B. Johnson Space Center). Dec 1988. 176Ip. 
(NASA-TM—4075-VOL-3; NAS—1.15:4075-VOL-3). 
NTIS, PC A99/MF E08. 

The Office of Exploration (OEXP) at NASA has been 
tasked with defining and recommending alternatives for an early 
1990's national decision on a focused program of manned explora- 
tion of the Solar System. The Mission analysis and System Engi- 
neering (MASE) group, which is managed by the Exploration 
Studies Office at the Johnson Space Center, is responsible for co- 
ordinating the technical studies necessary for accomplishing such a 
task. This technical report, produced by the MASE, describes the 
process used to conduct exploration studies and discusses the mis- 
sion developed in a case study approach. The four case studies de- 
veloped in FY88 include: (1) a manned expedition to PHOBOS; (2) 
a manned expedition to MARS; (3) a lunar surface observatory; and 
a lunar outpost to early Mars evolution. The final outcome of this 
effort is a set of programmatic and technical conclusions and rec- 
ommendations for the following year’s work. 
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25635 (N—89-15847) Fast O(sup +) ion flow observed 
around Venus at low altitudes. Kasprzak, W.T.; Niemann, 
H.B. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Dec 
1988. 42p. (NASA-TM—100717; REPT—89B0053; NAS— 
1.15:100717). NTIS, PC A03/MF AOl1. 

The Pioneer Venus Orbiter Neutral Mass Spectrometer 
(ONMS) has observed fast O(+) ions with an energy exceeding 40 
eV in the spacecraft reference frame. The orbit of the spacecraft is 
nearly polar with periapsis near the equator. The ONMS is mount- 
ed at an angle to the spin axis which, in turn, is perpendicular to 
the ecliptic plane. From the spin modulated data the direction of 
the ion flow in that plane can be determined. Data from the first 11 
diurnal cycles (orbits 1 to 2475) are vector averaged in order to dis- 
play the general flow pattern. Plots of the averaged data are pre- 
sented. On the dayside and near the terminators, where fast O(+) is 
observed near the ionopause, the directions are more or less parallel 
to the planet's surface with evidence of an 2syvmmetry about the 
Sun-Venus line. On the nightside below 2000 km and near the equa- 
tor there is a preferred dawn to dusk direction while at higher alti- 
tudes (lower solar zenith angles and higher latitudes) the flow di- 
rection is more antisunward. The averaged flux for this time period 
is 8x10 to the 5th/sq cm/s with a maximum of 5x10 to the 8th. 


25636 (N—89-15852) Solar wind observations with the 
ion composition instrument aboard the ISEE-3 ICE space- 
craft. Ogilvie, K.W.; Coplan, M.A.; Bochsler, P.; Geiss, J. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). 1989. 54p. 
(NASA-TM— 101252; NAS—1.15:101252). NTIS, PC A04/ 
MF AOl1. 

The principal observations obtained by the Ion Composition 
Instrument (ICI) flown on the ISEE-3/ICE spacecraft, which was 
in the solar wind from September 1978 to the end of 1982, before 
being directed to the far magnetotail of the Earth are discussed. 
Almost continuous observations were made of the abundances of 
3He++, 4He++, 06+, O7+, Ne, Si and Fe in various charge 
states, and of their bulk speeds and temperatures. The results show 
that there is a strong tendency in the collisionless solar wind for the 
ionic temperatures to be proportional to the masses. For heavier 
ions these temperatures exceed typical coronal electron tempera- 
tures. 4He+ +, especially in high speed streams, moves faster than 
H+, and travels at the same speed as heavier ions. The mechanism 
leading to this heating and rapid streaming is still not entirely clear. 


25637 (N—89-15854) Max 1991: Flare research at the 
next solar maximum. Workshop 1: Scientific objectives. Can- 
field, R.C.; Dennis, B.R. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Nov 1988. 316p. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). NTIS, PC Al4/MF 
AOl1. 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The purpose of the Max 1991 program is to gather coordi- 
nated sets of solar flare and active region data and to perform inter- 
pretive and theoretical research aimed at understanding flare 
energy storage and release, particle acceleration, flare energy trans- 
port, and the propagation of flare effects to Earth. The workshop 
was divided into four areas of concern: energy storage, energy re- 
lease, particle acceleration, and energy transport. 


25638 (N—89-15854, pp 29-32) Active region evolution 
in the chromosphere and transtition region. Shine, R.A.; 
Schrijver, C.J. (Joint Inst. for Lab. Astrophysics, Boulder, 
CO (USA)). Nov 1988. NTIS, PC A1l4/MF A0Ol1. (NASA- 
TM—101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Images in the C IV 1548 A and the Si II 1526 S lines taken 
with the ultraviolet spectrometer polarimeter (UVSP) instrument 
on board the Solar Maximum Mission (SMM) satellite were com- 
bined into movies showing the evolution of active regions and the 
neighboring supergranulation over several days. The data sets gen- 
erally consist of 240 by 240 arc second rasters with 3 arc second 
pixels taken one per orbit (about every 90 minutes). The images are 
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projected on a latitude/longitude grid to remove the forshortening 
as the region rotates across the solar disk and further processed to 
remove jitter and gain variations. Movies were made with and 
without differential rotation. Although there are occasional missing 
orbits, these series do not suffer from the long nighttime gaps that 
occur in observations taken at a single groundbased observatory 
and are excellent for studying changes on time scales of several 
hours. The longest sequence processed to date runs from 20 Oct. 
1980 to 25 Oct. 1980. This was taken during an SMM flare buildup 
study on AR 2744. Several shorter sequences taken in 1980 and 
1984 will also be shown. The results will be presented on a video 
disk which can be interactively controlled to view the movies. 


25639 (N—89-15854, pp 33-49) Full-disk magnetograms 
obtained with a Na magneto-optical filter at the Mount 
Wilson Observatory. Rhodes, E.J. Jr.; Cacciani, A.; Gar- 
neau, G.; Misch, T.; Progovac, D.; Shieber, T.; Tomczyk, 
S.; Ulrich, R.K. (California Univ., Los Angeles (USA)). 
Nov 1988. NTIS, PC Al4/MF A001. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The first full-disk magnetograms to be obtained with the Na 
magneto-optical filter (MOF) which is located at the 60 foot solar 
tower of the Mount Wilson Observatory are presented. This MOF 
was employed as a longitudinal magnetograph on June 18, 19, and 
July 1, 1987. On those three days the MOF was combined with a 
large format (1024 x 1024 pixel) virtual phase change coupled 
device camera and a high-speed data acquisition system. The com- 
bined system was used to record both line-of-sight magnetograms 
and Dopplergrams which covered the entire visible solar hemi- 
sphere. The pixel size of these magnetograms and Dopplergrams 
was 2.3 arcseconds. On each of the three days a time series of nine 
pairs of magnetograms and Dopplergrams was obtained at the rate 
of one pair every two minutes. On the same three day longitudinal 
magnetograms have one arcsecond pixels were obtained with the 
vacuum telescope at Kitt Peak. The MOF and vacuum tower mag- 
netograms were compared at both the JPL Multi-Mission Image 
Processing Laboratory and at USC and have found the two sets of 
images to be well correlated both in spatial distribution and 
strength of the measured magnetic field. The simultaneously-ob- 
tained MOF Dopplergrams to remove the crosstalk which was 
present between the Doppler and Zeeman shifts of the NaD lines 
from the magnetograms from all three days and will also describe 
recent improvements to the system which aliowed the obtaining of 
full-disk magnetograms as rapidly as one every 25 seconds. 


25640 (N—89-15854, pp 50-60) Observations of photos- 
pheric magnetic fields and shear flows in flaring active re- 
gions. Tarbell, T.; Ferguson, S.; Frank, Z.; Title, A.; Topka, 
K. Nov 1988. NTIS, PC Al4/MF A0Ol. (NASA-TM— 
101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Horizontal flows in the photosphere and subsurface convec- 
tion zone move the footpoints of coronal magnetic field lines. Mag- 
netic energy to power flares can be stored in the corona if the 
flows drive the fields far from the potential configuration. Video- 
disk movies were shown with 0.5 to 1 arcsecond resolution of the 
following simultaneous observations: green continuum, longitudinal 
magnetogram, Fe I 5576 A line center (mid-photosphere), H alpha 
wings, and H alpha line center. The movies show a 90 x 90 arcse- 
cond field of view of an active region at S29, W11. When viewed 
at speeds of a few thousand times real-time, the photospheric 
movies clearly show the active region fields being distorted by a 
remarkable combination of systematic flows and small eruptions of 
new flux. Magnetic bipoles are emerging over a large area, and the 
polarities are systematically flowing apart. The horizontal flows 
were mapped in detail from the continuum movies, and these may 
be used to predict the future evolution of the region. The horizon- 
tal flows are not discernable in H alpha. The H alpha movies 
strongly suggest reconnection processes in the fibrils joining oppo- 
site polarities. When viewed in combination with the magnetic 
movies, the cause for this evolution is apparent: opposite polarity 
fields collide and partially cancel, and the fibrils reconnect above 
the surface. This type of reconnection, driven by subphotospheric 
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flows, complicates the chromospheric and coronal fields, causing 
visible braiding and twisting of the fibrils. Some of the transient 
emission events in the fibrils and adjacent plage may also be relat- 
ed. 


25641 (N—89-15854, pj: 51-80) Flare onset at sites of 
maximum magnetic shear. Hagyard, M.J.; Smith, J.B. Jr. 
Nov 1988. NTIS, PC Al4/MF A011. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Observations of the transverse component of the Sun’s pho- 
tospheric magnetic field obtained with the MSFC vector magneto- 
graph show where the fields are nonpotential. The correlation was 
studied between locations of nonpotential fields and sites of flare 
onset for four different active regions. The details of the active 
region AR 4711 are outlined. Similar results are presented for three 
other regions: AR 2372 (April 1980), AR 2776 (November 1980), 
and AR 4474 (April 1984). For all four regions it is shown that 
flares initiate at sites on the magnetic neutral line where the local 
field deviates the most from the potential field. The results of this 
study suggest that flares are likely to erupt where the shear is equal 
to or greater than 85 degrees, the field is equal to or greater than 
10000 G, and there is strong shear (equal to or greater then 80 de- 
gress) extending over a length equal to or greater than 8000 km. 





25642 (N—89-15854, pp 81-85) Imaging vector magneto- 
graph for the next solar maximum. Canfield, R.C.; Mickey, 
D.L. Nov 1988. NTIS, PC A1l4/MF A01. (NASA-TM— 
101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Measurements of the vector magnetic field in the solar at- 
mosphere with high spatial and temporal resolution over a large 
field of view are critical to understanding the nature and evolution 
of currents in active regions. Such measurements, when combined 
with the thermal and nonthermal X-ray images from the upcoming 
Solar-A mission, will reveal the large-scale relationship between 
these currents and sites of heating and particle acceleration in flar- 
ing coronal magnetic flux tubes. The conceptual design of an imag- 
ing vector magnetograph that combines a modest solar telescope 
with a rotating quarter-wave plate, an acousto-optical tunable pre- 
filter as a blocker for a servo-controlled Fabry-Perot etalon, CCD 
cameras, and a rapid digital tape recorder are described. Its high 
spatial resolution (1/2 arcsec pixel size) over a large field of view 
(4 x 5 arcmin) will be sufficient to significantly measure, for the 
first time, the magnetic energy dissipated in major solar flares. Its 
millisecond tunability and wide spectra range (5000 to 8000 A) 
enable nearly simultaneous vector magnetic field measurements in 
the gas-pressure-dominated photosphere and magnetically dominat- 
ed chromosphere, as well as effective co-alignment with Solar-A’s 
X-ray images. 


25643 (N—89-15854, pp 86-96) Development of the 
SAMEX vector magnetograph at the Marshall Space Flight 
Center. West, E.A.; Hagyard, M.J.; Gary, G.A.; Arnett, 
G.M. (BGB, Inc., Huntsville, AL (USA)). Nov 1988. NTIS, 
PC Al4/MF AOl. (NASA-TM—101259; NAS— 
1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

A breadboard design to prove the operational feasibility of 
SAMEX Vector Magnetograph is being developed. Although the 
breadboard design will not include all of the elements of the origi- 
nal design concept, critical elements such as the large detector 
array and the high resolution polarimeter will be important parts of 
the breadboard design to study the data analysis and compression 
techniques that will be needed in a SAMEX instrument, to study 
the calibration techniques for systemmatic errors in the polarimeter, 
and to obtain high resolution vector magnetograms during the next 
solar maximum. Although the SAMEX polarimeter is not optimum 
for a ground-based patrol instrument, the design concept can be 
confirmed with ground-based measurements and direct comparisons 
with the existing vector magnetograph. The extension of the scien- 
tific objectives for this breadboard design is possible if a tunable 
filter can be acquired. 
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25644 (N—89-15854, pp 97) Driver in flares and coronal 
mass ejections: magnetic expansion. Moore, R.L. Nov 1988. 
NTIS, PC Al4/MF A0l. (NASA-TM—101259; NAS— 
1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Chromospheric filamenis, and hence the sheared magnetic 
fields that they trace, are observed to erupt in flares and coronal 
mass ejections. In the eruption, the filament-traced field is seen to 
expand in volume. For frozen-in magnetic field and isotropic expan- 
sion, the magnetic energy in a flux tube decreases as the flux tube 
expands. The amount of expansion of the magnetic field and the 
corresponding decrease in magnetic energy in a filament-eruption 
flare and/or coronal mass ejection can be estimated to order of 
magnitude from the observed expansion of the erupting filament. 
This evaluation for filament-eruption events in which the filament 
expansion is clearly displayed gives decreases in magnetic energy of 
the order of the total energy of the accompanying flare and/or cor- 
onal mass ejection. This simple expanding flux tube model can also 
fit the observed acceleration of coronal mass ejections, if it is as- 
sumed that the increase in mechanical energy of the mass ejection 
comes from the magnetic energy decrease in the expansion. These 
results encourage the view that magnetic expansion such as seen in 
filament eruptions drives both the plasma particle energization in 
flares and the bulk mass motion in coronal mass ejections. 







25645 (N—89-15854, pp 98-106) Planned improvements 
to the Owens Valley frequency-agile interferometer. Hurford, 
G.J.; Gary, D.E. Nov 1988. NTIS, PC A14/MF AOl1. 
(NASA-TM—101259; NAS—1.15:101259; CONF-8806343— 


} 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Three small antennas will be added to the OVRO interfer- 
ometer to form a five-element solar-dedicated array. This would 
provide up to 7 or 10 baselines (compared to the present 1 or 3). 
This would be sufficient to apply microwave diagnostics to most 
active region and burst sources. By using frequency-synthesis it 
would also provide an imaging capability comparable to that of an 
approximately 100 baseline interferometer. Expansion of the array 
is discussed. 


25646 (N—89-15854, pp 107-112) Millimeter wavelength 
observations of solar flares for Max 1991. Kundu, M.R.; Go- 
palswamy, N.; Nitta, N.; Schmahl, E.J.; White, S.M.; 
Welch, W.J. (California Univ., Berkeley (USA)). Nov 1988. 
NTIS, PC Al4/MF AOl. (NASA-TM—101259; NAS— 
1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The Hat Creek millimeter-wave interferometer (to be known 
as the Berkeley-Illinois-Maryland Array, BIMA) is being upgraded. 
The improved array will become available during the coming solar 
maximum, and will have guaranteed time for solar observing. The 
Hat Creek millimeter-wave interferometer is described along with 
the improvements. The scientific objectives are briefly discussed. 


25647 (N—89-15854, pp 113-120) Solar vector magneto- 
graph for Max 1991 programs. Rust, D.M.; Obyrne, J.W.; 
Harris, T.J. Nov 1988. NTIS, PC Al4/MF AOl1. (NASA- 
TM—101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

An instrument for measuring solar magnetic fields is under 
construction. Key requirements for any solar vector magnetograph 
are high spatial resolution, high optical throughput, fine spectral se- 
lectivity, and ultralow instrumental polarization. An available 25 
cm Cassegrain telescope will provide 0.5 arcsec spatial resolution. 
Spectral selection will be accomplished with a 150 mA filter based 
on electrically tunable solid Fabry-Perot etalon. Filter and polariza- 
tion analyzer design concepts for the magnetograph are described 
in detail. The instrument will be tested at JHU/APL, and then 
moved to the National Solar Observatory in late 1988. It will be 
available to support the Max 1991 program. 


64 PHYSICS | 
6401 Astrophysics And Cosmology 


25648 (N—89-15854, pp 121-131) Mechanisms for fast 
flare reconnection. Vanhoven, G.; Deeds, D.; Tachi, T. Nov 
1988. NTIS, PC A1l4/MF AOl. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Normal collisional-resistivity mechanisms of magnetic recon- 
nection have the drawback that they are too slow to explain the 
fast rise of solar flares. Two methods are examined which are pro- 
posed for the speed-up of the magnetic tearing instability: the 
anomalous enhancement of resistivity by the injection of MHD tur- 
bulence and the increase of Coulomb resistivity by radiative cool- 
ing. The results are described for nonlinear numerical simulations of 
these processes which show that the first does not provide the 
claimed effects, while the second yields impressive rates of recon- 
nection, but low saturated energy outputs. 


25649 (N—89-15854, pp 141-144) Arches showing UV 
flaring activity. Fontenla, JM. Nov 1988. NTIS, PC A14/ 
MF AOl1. (NASA-TM—101259; NAS—1.15:101259; CONF- 
8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The UVSP data obtained in the previous maximum activity 
cycle show the frequent appearance of flaring events in the UV. In 
many cases these flaring events are characterized by at least two 
footpoints which show compact impulsive non-simultaneous bright- 
enings and a fainter but clearly observed arch developes between 
the footpoints. These arches and footpoints are observed in line 
corresponding to different temperatures, as Lyman alpha, N V, and 
C IV, and when observed above the limb display large Doppler 
shifts at some stages. The size of the arches can be larger than 20 
arcsec. 


25650 (N—89-15854, pp 145-152) Need for hard X-ray 
imaging observations at the next solar maximum. Emslie, 
A.G. Nov 1988. NTIS, PC Al4/MF A01l. (NASA-TM— 
101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Canonical models of solar hard X-ray bursts; associated 
length and time scales; the adequacies and inadequacies of previous 
observations; theoretical modeling predictions; arcsecond imaging 
of solar hard X-rays are outlined. 


25651 (N—89-15854, pp 153-163) Fourier Imaging X-ray 
Spectrometer (FIXS) for the Argentinian, Scout-launched sa- 
telite de Aplicaciones Cienficas-1 (SAC-1). Dennis, B.R.; 
Crannell, C.J.; Desai, U.D.; Orwig, L.E.; Kiplinger, A.L.; 
Schwartz, R.A.; Hurford, G.J.; Emslie, A.G.; Machado, M.; 
Wood, K. (Naval Research Lab., Washington, DC (USA)). 
Nov 1988. NTIS, PC A1l4/MF A001. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The Fourier Imaging X-ray Spectrometer (FIXS) is one of 
four instruments on SAC-1, the Argentinian satellite being pro- 
posed for launch by NASA on a Scout rocket in 1992/3. The FIXS 
is designed to provide solar flare images at X-ray energies between 
5 and 35 keV. Observations will be made on arcsecond size scales 
and subsecond time scales of the processes that modify the electron 
spectrum and the thermal distribution in flaring magnetic struc- 
tures. 


25652 (N—89-15854, pp 164-176) Imaging solar flares in 
hard X-rays and gamma rays from balloon-borne platforms. 
Crannell, C.J. Nov 1988. NTIS, PC A1l4/MF A01. (NASA- 
TM—101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Hard X-rays and gamma rays carry the most direct evidence 
available for the roles of accelerated particles in solar flares. An ap- 
proach that employs a spatial Fourier-transform technique for imag- 
ing the sources of these emissions is described and plans for devel- 
oping a balloon-borne gamma ray imaging device (GRID) based on 
this instrumental approach is presented. This instrument, GRID on 
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a balloon, would enable observations with a 1.6 arcsecond angular 
resolution, 10 millisecond time resolution, and whole-Sun field of 
view on long-duration balloon flights during MAX 1991. 


25653 (N—89-15854, pp 177-192) High-spatial resolution 
and high-spectral resolution detector for use in the measure- 
ment of solar flare hard x rays. Desai, U.D.; Orwig, L.E. 
Nov 1988. NTIS, PC Al4/MF A01. (NASA-TM—101259,; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

In the areas of high spatial resolution, the evaluation of a 
hard X-ray detector with 65 micron spatial resolution for operation 
in the energy range from 30 to 400 keV is proposed. The basic de- 
tector is a thick large-area scintillator faceplate, composed of a 
matrix of high-density scintillating glass fibers, attached to a prox- 
imity type image intensifier tube with a resistive-anode digital read- 
out system. Such a detector, combined with a coded-aperture mask, 
would be ideal for use as a modest-sized hard X-ray imaging instru- 
ment up to X-ray energies as high as several hundred keV. As an 
integral part of this study it was also proposed that several tech- 
niques be critically evaluated for X-ray image coding which could 
be used with this detector. In the area of high spectral resolution, it 
is proposed to evaluate two different types of detectors for use as 
X-ray spectrometers for solar flares: planar silicon detectors and 
high-purity germanium detectors (HPGe). Instruments utilizing 
these high-spatial-resolution detectors for hard X-ray imaging meas- 
urements from 30 to 400 keV and high-spectral-resolution detectors 
for measurements over a similar energy range would be ideally 
suited for making crucial solar flare observations during the upcom- 
ing maximum in the solar cycle. 


25654 (N—89-15854, pp 193-200) Cosmic and solar X- 
ray and gamma-ray instrument for a scout launch. Forrest, 
D.J.; Vestrand, W.T.; Chupp, E.L. Nov 1988. NTIS, PC 
Al4/MF AOl. (NASA-TM—101259; NAS—1.15:101259; 
CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

An overview is presented for a set of simple and robust X- 
ray and gamma ray instruments which have both cosmic and solar 
objectives. The primary solar scientific objective is the study of the 
beaming of energetic electrons and ions in solar flares. The instru- 
ment will measure spectra and polarization of flare emissions up to 
10 MeV. At X-ray energies both the directly emitted flux and the 
reflected albedo flux will be measured with a complement of six X- 
ray sensors. Each of these detectors will have a different high Z 
filter selected to optimize both the energy resolution and high rate 
capabilities in the energy band 10 to 300 keV. At energies greater 
than 100 keV seven 7.6 x 7.6 cm Nal and a set of 30 concentric 
plastic scattering detectors will record the spectra and polarization 
of electron bremsstrahlung and nuclear gamma rays. All of the 
components of the instrument are in existence and have passed 
flight tests for earlier space missions. The instrument will use a 
spinning solar oriented Scout spacecraft. The NaI detectors will act 
as a self-modulating gamma ray detector for cosmic sources in a 
broad angular band which lies at 90 degrees to the Sun-Earth 
vector and hence will scan the entire sky in 6 months. 


25655 (N—89-15854, pp 201-203) Flare observation 
during Max 1991 balloon campaigns. Forrest, D.J. Nov 1988. 
NTIS, PC Al4/MF A0Ol. (NASA-TM—101259; NAS— 
1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

A brief overview is presented for some of the large flare 
properties as observed during the prime SMM flare observation in- 
terval, 1980 to 1984. Two of these properties, namely their tenden- 
cy to occur in groups and the strong effects of the 154 day perio- 
dicity, can be used to increase the probability of detecting large 
flares during the limited observing duration of Max 1991 balloon 
campaigns provided the solar flare characteristics of the 1991 solar 
cycle follows that observed in 1980 to 1984. 
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25656 (N—89-15854, pp 204-213) Solar response of the 
BATSE instrument on the gamma-ray observatory. Fishman, 
G.J.; Meegan, C.A.; Parnell, T.A.; Wilson, R.B.; Paciesas, 
W.; Cline, T.; Teegarden, B.; Schaefer, B.; Hudson, H.; 
Matteson, J.L. (California Univ., San Diego, La Jolla 
(USA)). Nov 1988. NTIS, PC A14/MF A01. (NASA-TM— 
101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The Burst and Transient Source Experiment (BATSE) on 
board the gamma ray observatory (GRO) aims at comprehensive 
observations of time profiles, spectra, and locations of high-energy 
transient sources. The mysterious cosmic gamma ray bursts provid- 
ed the main motivation for the observations, but BATSE will make 
excellent observations of many classes of sources, and in particular 
solar flares. The solar response of BATSE, as inferred from its 
design parameters, is analyzed for two purposes: the optimization of 
the solar observations themselves, and the characterization of the 
solar effects on ordinary nonsolar observations. 


25657 (N—89-15854, pp 214-223) Development of a high- 
speed H-alpha camera system for the observation of rapid 
fluctuations in solar flares. Kiplinger, A.L.; Dennis, B.R.; 
Orwig, L.E.; Chen, P.C. Nov 1988. NTIS, PC A1l4/MF 
A0l. (NASA-TM—101259; NAS—1.15:101259; CONF- 
8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

A solid-state digital camera was developed for obtaining H 
alpha images of solar flares with 0.1 s time resolution. Beginning in 
the summer of 1988, this system will be operated in conjunction 
with SMM'’s hard X-ray burst spectrometer (HXRBS). Important 
electron time-of-flight effects that are crucial for determining the 
flare energy release processes should be detectable with these com- 
bined H alpha and hard X-ray observations. Charge-injection 
device (CID) cameras provide 128 x 128 pixel images simultaneous- 
ly in the H alpha blue wing, line center, and red wing, or other 
wavelength of interest. The data recording system employs a mi- 
croprocessor-controlled, electronic interface between each camera 
and a digital processor board that encodes the data into a serial bit- 
stream for continuous recording by a standard video cassette re- 
corder. Only a small fraction of the data will be permanently ar- 
chived through utilization of a direct memory access interface onto 
a VAX-750 computer. In addition to correlations with hard X-ray 
data, observations from the high speed H alpha camera will also be 
correlated and optical and microwave data and data from future 
MAX 1991 campaigns. Whether the recorded optical flashes are si- 
multaneous with X-ray peaks to within 0.1 s, are delayed by tenths 
of seconds or are even undetectable, the results will have implica- 
tions on the validity of both thermal and nonthermal models of 
hard X-ray production. 


25658 (N—89-15854, pp 224-245) Does the resistive tear- 
ing instability nonlinearly evolve to a fast reconnection mode. 
Steinolfson, R.S. Nov 1988. NTIS, PC A14/MF AOl1. 
(NASA-TM—101259; NAS—1.15:101259; CONF- 
8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

A fundamental problem in applying linear tearing instability 
theory to the rapid processes (particle acceleration, heating) in 
flares was the characteristically slow rate of reconnection. This 
problem can be at least partially overcome if the tearin mode non- 
linearly evolves to a regime in which the reconnection rate is sub- 
stantially enhanced, such as that for the Petschek configuration. 
This possibility was often suggested, and some numerical simula- 
tions appear to provide support for such a view. Numerical simula- 
tion are used to study the nonlinear evolution of the tearing stabili- 
ty and show that a fast Petschek-like regime may not be achieved. 
This conclusion follows when there are sufficient grid points within 
the diffusion region to completely resolve the nonlinear dynamic 
interactions in the diffusion layer. When the numerical resolution is 
not adequate, the solution does appear to approach a Petschek con- 
figuration. The resolved solution contains reverse flow vortices and 
current sheets, terminated with a current reversal, similar to those 
obtained by Syrovatsky (JEPT, 33, 933, 1971). 
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25659 (N—89-15854, pp 246-261) Modelling a2 C-type 
flare observed in microwaves and hard X-rays. Schmahl, E.J.; 
Kundu, M.R.; Dennis, B.R. (Maryland Univ., College Park 
(USA)). Nov 1988. NTIS, PC A1l4/MF A011. (NASA-TM— 
101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

Using the very large array (VLA) at 6 and 20 cm wave- 
length and the hard X-ray burst spectrometer on the Solar Maxi- 
mum Mission, a two-ribbon flare was observed from the onset 
phase through the maximum and decline on November 14, 1981. 
Because of the extensive size of the microwave source and the 
gradual variations in hard X-rays whose spectrum becomes progres- 
sively flatter with time, the flare is classified as a C-type flare. Con- 
sidering the hardening of the X-ray spectrum and its non-impulsive 
nature, a coronal trap model was invoked for the energetic elec- 
trons. The microwave emission is easily accounted for by gyro- 
synchronous radiation from mildly relativistic electrons. It was 
found that the source must be optically thick at 20 cm during the 
maximum phase, but as the source evolved toward an optically thin 
regime, the intensity decreased while the degree of circular polar- 
ization increased. In an initial homogeneous model, we found that 
the computed microwave spectrum was too narrow to match the 
patrol spectrum from 606 to 15400 MHz. In the model, the magnet- 
ic field consists of a dipolar arcade bridging the H alpha ribbons, 
and extending to heights of order 40,000 to 50,000 km. The varia- 
tion of the magnetic field strength from footpoints to apex causes 
the gyrosynchrotron spectrum to be broader. Preliminary conclu- 
sions regarding the electron distributions producing the hard X-rays 
and the microwaves, and the suitability of this model for C-type 
flares is presented. 


25660 (N—89-15854, pp 262-278) High-resolution 


gamma-ray and hard X-ray spectrometer for solar flare obser- 
vations in Max 1991, Lin, R.P.; Curtis, D.W.; Harvey, P.; 
Hurley, K.; Primbsch, J.H.; Smith, D.M.; Pelling, R.M_.; 
Duttweiler, F. (California Univ., San Diego (USA)). Nov 


1988. NTIS, PC Al4/MF AOl. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

A long duration balloon flight instrument for Max 1991 de- 
signed to study the acceleration of greater than 10 MeV ions and 
greater than 15 keV electrons in solar flares through high resolu- 
tion spectroscopy of the gamma ray lines and hard X-ray and 
gamma ray continuum is described. The instrument, HIREGS, con- 
sists of an array of high-purity, n-type coaxial germanium detectors 
(HPGe) cooled to less than 90 K and surrounded by a bismuth ger- 
manate (BGO) anticoincidence shield. It will cover the energy 
range 15 keV to 20 MeV with keV spectral resolution, sufficient 
for accurate measurement of all parameters of the expected gamma 
ray lines with the exception of the neutron capture deuterium line. 
Electrical segmentation of the HPGe detector into a thin front seg- 
ment and a thick rear segment, together with pulse-shape discrimi- 
nation, provides optimal dynamic range and signal-to-background 
characteristics for flare measurements. Neutrons and gamma rays 
up to approximately 0.1 to 1 GeV can be detected and identified 
with the combination of the HPGe detectors and rear BGO shield. 
The HIREGS is planned for long duration balloon flights (LDBF) 
for solar flare studies during Max 1991. The two exploratory 
LDBFs carried out at mid-latitudes in 1987 to 1988 are described, 
and the LDBFs in Antarctica, which could in principle provide 24 
hour/day solar coverage and very long flight durations (20 to 30 
days) because of minimal ballast requirements are discussed. 


25661 (N—89-15854, pp 279-282) Coordinated videomag- 
netograph observations by the Big Bear and Huairou Observ- 
atories. Wang, H.; Patterson, A.; Zirin, H.; Ai, G.; Zhang, 
H. (Beijing Observatory, Huairou (China)). Nov 1988. 
NTIS, PC Al4/MF A0Ol. (NASA-TM—101259; NAS— 
1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

A videomagnetograph patterned after the BBSO system was 
installed at Huairou in 1987, and five days of coordinated observing 
were carried out from September 24 to 29, 1987. The data were 
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combined to make a continuous movie of the fields abnound a 
stable spot. A 57 hour magnetograph run with two seven hour gaps 
were achieved from 2330 UT, September 24 to 0830 UT, Septem- 
ber 27. The frames were reregistered and justified to eliminate the 
change of scale with meridian distance. The intensities were cor- 
rected for cosine effect. Preliminary examination of the data shows 
continuous decrease of the total magnetic field during this period 
by more than 50 percent. The principal loss of flux appears to be 
due to cancellation at the main neutral line. Some flux disappears 
due to fragmentation, which makes the elements fall below the 
threshold, while only a tiny loss due to diffusion can be detected. It 
is planned to continue this program during Max 1991, including 
transverse field measurements as well. Several long runs were al- 
ready obtained in 1988. 


25662 (N—89-15854, pp 283-293) High-resolution digital 
movies of emerging flux and horizontal flows in active regions 
on the sun. Topka, K.; Ferguson, S.; Frank, Z.; Tarbell, T.; 
Title, A. Nov 1988. NTIS, PC Al4/MF A0Ol. (NASA- 
TM—101259; NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

High-resolution observations of active regions in many 
wavelength bands obtained at the Vacuum Tower Telescope of 
NSO/Sunspot (Sacramento Peak) are presented. The SOUP tunable 
filter, HRSO 1024 x 1024 CCD camera, and a sunspot tracker for 
image stabilization were used. Subarrays of 512 x 512 pixels were 
processed digitally and recorded on videodisk in movie format. The 
movies with 0.5 to 1 arcsecond resolution of the following simulta- 
neous observations were shown: green continuum, longitudinal 
magnetogram, Doppler velocity, Fe I 5576 A line center, H alpha 
wings, and H alpha line center. The best set of movies show a 90 x 
90 arcsecond field-of-view of an active region at S29, W11. When 
viewed at speeds of a few thousand times real-time, the photos- 
pheric movies clearly show the active region fields being distorted 
by a remarkable combination of systematic flows and small erup- 
tions of new flux. Flux emergence is most easily discovered in line 
center movies: an elongated dark feature appears first, followed 
soon after by bright points at one or both ends. A brief, strong 
upflow is seen when the dark feature first appears; downflow in the 
bright points persists much longer. The magnetic flux appears to in- 
crease gradually over this extended period. Some of the flux emer- 
gence events were studied in detail, with measurements of horizon- 
tal and vertical velocities and magnetic flux versus time within one 
footpoint of the loop. 


25663 (N—89-15854, pp 294-307) Statistical properties of 
solar granulation from the SOUP instrument on Spacelab 2. 
Topka, K.; Title, A.; Tarbell, T.; Ferguson, S.; Shine, R. 
Nov 1988. NTIS, PC A1l4/MF A01. (NASA-TM—101259; 
NAS—1.15:101259; CONF-8806343—). 

From Max 1991: flare research at the next solar maximum; 
Kansas City, MO, USA (9 Jun 1988). 

The Solar Optical Universal Polarimeter (SOUP) on Space- 
lab 2 collected movies of solar granulation completely free from at- 
mospheric blurring, and are not degraded by pointint jitter (the 
pointing stability was 0.003 sec root mean square). The movies il- 
lustrate that the solar five minute oscillation has a major role in the 
appearance of solar granulation and that exploding granules are a 
common feature of the granule evolution. Using 3-D Fourier filter- 
ing techniques the oscillations were removed and it was demon- 
strated that the autocorrelation lifetime of granulation is a factor of 
two greater in magnetic field regions than in field-free quiet sun. 
Horizontal velocities were measured and flow patterns were ob- 
served on the scale of meso- and super granulation. In quiet regions 
the mean flow velocity is 370 m/s while in the magnetic regions it 
is about 125 m/s. It was also found that the root mean square 
(RMS) fluctuating horizonal velocity field is substantially greater in 
quiet sun than in strong magnetic field regions. By superimposing 
the location of exploding granules on the average flow maps it was 
found that they appear almost exclusively in the center of meso- 
granulation size flow cells. Because of the nonuniformity of the dis- 
tribution of exploding granules, the evolution of the granulation 
pattern in mesogranule cell centers and boundaries differs funda- 
mentally. It is clear from this study there is neither a typical gran- 
ule nor a typical granule evolution. 
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25664 (N—89-16457) Axions, SN 1987A, and one pion 
exchange. Turner, M.S.; Kang, H.S.; Steigman, G. (Chicago 
Univ., IL (USA)). Dec 1988. 19p. (NASA-CR—184657; 
NAS—1.26:184657; FERMILAB-PUB—88/204-A). NTIS, 
PC A03/MF AOI. 

Nucleon-nucleon, axion bremsstrahlung is the primary mech- 
anism for axion emission from the nascent neutron star associated 
with SN 1987A, and the rate for this process has been calculated in 
the one pion exchange approximation (OPE). The axion mass limit 
which follows from SN 1987A, m sub a less than or approx equal 
to 10 to the -3 eV, is the most stringent astrophysical bound, and 
has received much scrutiny. It has been suggested that by using 
OPE to calculate the cross section for the analog process, pp yields 
pp + pi sup o, and comparing the result of the experimental data 
one can test the validity of this approximation, and further, that 
such a comparison indicates that OPE leads to a value for this cross 
section which is a factor of 30 to 40 too large. If true, this would 
suggest that the axion mass limit should be revised upward by a 
factor of approximately 6. The cross section for pp yields pp + pi 
sup o using OPE is carefully evaluated, and excellent agreement 
found (to better than a factor of 2) with the experimental data. 


25665 (N—89-16458) Lower bound on e+e- decay of 
massive neutrinos. Cowsik, R.; Schramm, D.N.; Hoflicn, P. 
(Washington Univ., St. Louis, MO (USA)). Sep 1988. 7p. 
(NASA-CR—182993; NAS—1.26:182993; FERMILAB- 
PUB—88/131A). NTIS, PC A02/MF AO1. 

Astronomical observations of SN1987A, such as the light 
curve, spectral intensities of lines, the X-ray emissions, etc., con- 
strain the lifetime for the decay of a heavy neutrino 1 MeV less 
than or equivalent to m sub nu H less than or equal to 50 MeV 
through nu sub H yields nu sub 1+e(+)+e(-) exceeds 4 x 10 to the 
15th exp(-m sub nuH/5MeV) seconds. Otherwise. resulting ioniza- 
tion energy deposits and stronger X-ray emission would have been 
observed. This coupled with traditional cosmological considerations 
argues that the lifetime of tau-neutrinos probably exceeds the age of 
the universe. This in turn would imply the standard cosmological 
mass bound does apply to nu sub tau, namely m sub nu sub tau less 
than or equivalent to 100 h squared eV (where h is the Hubble con- 
stant in units of 100 km/sec/mpc). The only significant loophole for 
these latter arguments would be if nu sub tau primarily decays rap- 
idly into particles having very weak interactions. 


25666 (N—89-16525) Cosmological cosmic strings. Greg- 
ory, R. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Nov 1988. 18p. (NASA-CR—184649; NAS— 
1.26:184649; FERMILAB-PUB—88/181-A). NTIS, PC 
A03/MF AO1. 

The effect of an infinite cosmic string on a cosmological 
background is investigated. It is found that the metric is approxi- 
mately a scaled version of the empty space string metric, i.e., coni- 
cal in nature. Results are used to place bounds on the amount of 
cylindrical gravitational radiation currently emitted by such a 
string. The gravitational radiation equations are then analyzed ex- 
plicitly and it is shown that even initially large disturbances are 
rapidly damped as the expansion proceeds. The implications of the 
gravitational radiation background and the limitations of the qua- 
drupole formula are discussed. 


25667 (N—89-16526) Cosmic string catalysis of skyrmion 
decay. Gregory, R.; Davis, A.C.; Brandenberger, R. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Oct 1988. 
29p. (NASA-CR—182470; NAS—1.26:182470; FERMI- 
LAB-PUB—88/156-A). NTIS, PC A03/MF AOl1. 

The Callan-Witten picture is developed for monopole cata- 
lyzed skyrmion decay in order to analyze the corresponding cosmic 
string scenario. It is discovered that cosmic strings (both ordinary 
and superconducting) can catalyze proton decay, but that this catal- 
ysis only occurs on the scale of the core of the string. In order to 
do this we have to develop a vortex model for the superconducting 
string. An argument is also given for the difference in the enhance- 
ment factors for monopoles and strings. 
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25668 (N—89-16623) Observations of interstellar lines 
using the [UE satellite, covering the years 1978 - 1988. Final 
report. Jenkins, E.B. (Princeton Univ., NJ (USA)). Jan 1989. 
lip. (NASA-CR—184617; NAS—1.26:184617). NTIS, PC 
A03/MF AOl1. 

The study of absorption lines produced by dispersed gases in 
front of various sources in the sky were addressed. Data was used 
from the IUE satellite. The results of the projects are summarized. 


25669 (N—89-16624, pp 1-2) Observations of comets and 
asteroids. Ahearn, M.F. Aug 1988. NTIS, PC A09/MF 
A01. (NASA-TM—4063; NAS—1.15:4063). 

In Reports of planetary astronomy, 1988. 

All available ground-based observational techniques are used 
to study the chemical and physical properties of the small bodies of 
the solar system, primarily comets and secondarily asteroids. The 
ultimate goal is to use these bodies to understand the formation and 
evolution of the solar system. The analysis of charge coupled 
device (CCD) images of comet P/Halley continued. This included 
a mojor revision of a paper on the periodicities of CN jets in 
Halley showing that their periodicity is 7.3 days, not 2.2 days. It 
also included an analysis of the continuum images which showed 
that the dust in jets is much redder than in the ambient coma. Cal- 
culations with Mie theory suggest that the particles that show the 
strongest effects of radiation pressure. Much effort was expended 
devising methods to estimate the level of sky background of the 
many images in which comet extends to the edge of the chip. Ex- 
amined images of comet Wilson were taken over many months in 
1987. Wilson, a dynamically new comet, shows none of the short- 
term variability or jet structure (either dusty jets or jets of radicals 
seen in Halley. This is presumably due to the lack of a mantle or 
the nucleus. Median-imaging of sky was as a technique for remov- 
ing residual flat-fielding errors in CCD images. A Monte Carlo 
model and a convolution model were developed for studying tem- 
poral variability of gaseous daughter products. 


25670 (N—89-16624, pp 3-4) Theoretical spectroscopy of 
comets. Ahearn, M.F. Aug 1988. NTIS, PC A09/MF AOl1. 
(NASA-TM—4063; NAS—1.15:4063). 

In Reports of planetary astronomy, 1988. 

Theoretical spectra of various emitting species in cometary 
comae were calculated both to investigate physical parameters that 
are measureable with cometary spectra and to provide fluorescence 
efficiencies for the derivation of abundances from fluxes. NH was 
found to be much further from nucleus than proviously thought 
and, because previous fluorescence efficiencies were much too 
high, NH is 5 times more abundant than previously thought. The 
spectrum of S sub 2 in comet I-A-A was analyzed. Despite its short 
lifetime, S sub 2 reaches fluorescent equlibrium. The equilibrium 
spectrum matches the relative band strengths in IUE spectra much 
better than does single cycle fluorescence. Equilibrium (but not 
single-cylce) flurescence also predicts strong optical emission bands 
which are seen in ground-based spectra of comet I-A-A. Equilibri- 
um fluorescence efficiencies are much higher than single-cycle fluo- 
rescence efficiencies implying S sub 2 is only half as abundant as 
previously estimated. Fluorescence spectrum of SO was calculated 
and compared with several IUE spectra including those in which 
Wallis and Krishna Swamy claim SO to be present. Relative inten- 
sities and shapes of bands are inconsistent with any real identifica- 
tion. 


25671 (N—89-16624, pp 5-6) Gaseous cometary coronal. 
Atreya, S.K. Aug 1988. NTIS, PC A09/MF AOl1. (NASA- 
TM—4063; NAS—1.15:4063). 

In Reports of planetary astronomy, 1988. 

Ground-based observations of coma emission line profiles 
permit direct insight into the composition and kinetic state of a 
cometary atmosphere and in turn provide much needed constraints 
in reconstructing a comet's history; the profiles themselves yield in- 
formation on the mechanisms generating the observed species, 
while their intensities correspond to overall production rates by the 
nucleus. Intensities and line profiles at wavelength 6562.1A (H- 
alpha) and 6300.3A (O(1D) deday) were obtained for Comet Halley 
in the period March - April 1986 and for Comet Wilson in the 
period March 1987 using the Fabry-Perot optical facility at Areci- 
bo; the Comet Halley observations have been undergoing careful 
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analysis as the main effort of this project. Attention was centered 
on O(1D) 6300A observations obtained over four consecutive 
nights in April 1986. Surprisingly, the sorts of profiles to be expect- 
ed in coma observations have not been theoretically developed in 
the past, necessitating a reappraisal of this question. It turns out that 
coma profiles vary noticeably according to excitation mechanism, 
and the proper interpretation of a profile requires the use of the ap- 
propriate model type. A paper cataloging the basic types and their 
interpretation will be submitted for publication in a few months. 
The intensities of the 6300A emission can be used independently to 
estimate the production rate of H2O by the comet nucleus; indeed, 
this may be the most reliable way of determining this basic quantity 
using ground-based facilities. The H2O production rates implied by 
our observations throughout the period March-April 1986 have 
been derived and are to be presented at the upcoming COSPAR 
special session Aeronomy of Comets and Outer Planets. 


25672 (N—89-10624, pp 7-3) Planetary research at 
Lowell Observatory. Baum, W.A. Aug 1988. NTIS, PC 
A09/MF A01. (NASA-TM—4063; NAS—1.15:4063). 

In Reports of planetary astronomy, 1988. 

Scientific goals include a better determination of the basic 
physical characteristics of cometary nuclei, a more complete under- 
standing of the complex processes in the comae, a survey of abun- 
dances and gas/dust ratios in a large number of comets, and meas- 
urement of primordial (12)C/(13)C and (14)N/(15)N ratios. The 
program also includes the observation of Pluto-Charon mutual 
eclipses to derive dimensions. Reduction and analysis of extensive 
narrowband photometry of Comet Halley from Cerro Tololo Inter- 
American Observatory, Perth Observatory, Lowell Observatory, 
and Mauna Kea Observatory were completed. It was shown that 
the 7.4-day periodicity in the activity of Comet Halley was present 
from late February through at least early June 1986, but there is no 
conclusive evidence of periodic variability in the preperihelion 
data. Greatly improved NH scalelengths and lifetimes were derived 
from the Halley data which lead to the conclusion that the abun- 
dance of NH in comets is much higher than previously believed. 
Simultaneous optical and thermal infrared observations were ob- 
tained of Comet P/Temple 2 using the MKO 2.2 m telescope and 
the NASA IRTF. Preliminary analysis of these observations shows 
that the comet’s nucleus is highly elongated, very dark, and quite 
red. 


25673 (N—89-16624, pp 11-12) Infrared spectral studies 
of asteroids. Bell, J.F. Aug 1988. NTIS, PC A09/MF AOl1. 
(NASA-TM—4063; NAS—1.15:4063). 

In Reports of planetary astronomy, 1988. 

The research objective is to improve our understanding of 
the surface mineralogy of asteroids and to link the vast existing 
body of meteorite geochemical data with specific astronomical ob- 
jects which may be the targets of future NASA missions. The 
methodology employed is: (1) use advanced astronomical instru- 
mentation to obtain reflection spectra in the 0.3 to 5.2 micrometer 
wavelength range of selected astroids; (2) compare the asteroid data 
with similar data on simulated asteroid regoliths of various compo- 
sitions to determine the surface mineralogy and meteoritic affinities 
of asteroid spectral classes and specific asteroids; (3) integrate the 
mineralogical information with other astronomical data, orbital dy- 
namics studies, and meteorite geochemistry data to reconstruct the 
condensational, thermal, and collisional history of the present aster- 
oids and their parent planetesimals; and (4) use the information ob- 
tained to assist planning of future NASA asteroid missions. 


25674 (N—89-16624, pp 15) Reduction and analysis of 
photometric data on Comet Halley. Belton, M.J.S.; Fink, U.; 
Wehinger, P.; Spinrad, H.; Meech, K. Aug 1988. NTIS, PC 
A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The discovery that periodic variations in the brightness of 
Comet Halley were characterized by two unrelated frequencies im- 
plies that the nucleus is in a complex state of rotation. It either nu- 
tates as a result of the random addition of small torque perturba- 
tions accumulated over many perihelion passages, or the jet activity 
torques are so strong that it precesses wildly at each perihelion pas- 
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sage. To diagnose the state of nuclear rotation, researchers began a 
program to acquire photometric time series of the comet as it re- 
cedes from the sun. The intention is to observe the decay of the 
comet's atmosphere and then, when it is unemcumbered by the 
light of the coma, follow the light variation of the nucleus itself. 
The latter wiil be compared with preperihelion time series and the 
orientation of the nucleus at the time of Vega and Giotto flybys 
and an accurate rotational ephemeris constructed. Halley was ob- 
served on 38 nights during 1987 and approximately 21 nights in 
1988. The comet moved from 5 AU to 8.5 AU during this time. 
The brightness of the coma was found to rapidly decrease in 1988 
as the coma and cometary activity collapses. The magnitude in 
April 1988 was 19 mag (visual) and it is predicted that the nucleus 
itself will be the major contributor to the brightness in the 1988 and 
1989 season. 


25675 (N—89-16624, pp 19-20) Photometry of Pluto- 
Charon mutual events and Hirayama family asteroids. Binzel, 
R.P. Aug 1988. NTIS, PC A09/MF A01. (NASA-TM— 
4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Once every 124 years, nature provides earth-bound astrono- 
mers with the opportunity to observe occultation and transit phe- 
nomena between Pluto and its satellite, Charon. Ground-based ob- 
servations of these events will allow precise physical parameters for 
the Pluto-Charon system to be derived which are unlikely to be im- 
proved upon until in situ spacecraft observations are obtained. The 
proposed program will continue to support photometry observa- 
tions from McDonald Observatory, a critical location in an interna- 
tional Pluto Campaign network. Knowledge of the diameters, 
masses, densities, and compositions derived from these observations 
will augment our understanding of Pluto’s origin and its context 
within the problem of solar system formation. A second task will 
continue to research the evolutionary processes which have oc- 
curred in the asteroid belt by measuring the physical properties of 
specific Hirayama family members. Photoelectric lightcurve obser- 
vations of Koronis and Themis family members will be used to in- 
vestigate the individual catastrophic collision events which formed 
each family. By comparing these properties with results of laborato- 
ry and numerical experiments, the outcomes of catastrophic disrup- 
tions and collisional evolution may be more precisely determined. 


25676 (N—89-16624, pp 21-22) Studies of asteroids, 
comets, and Jupiter's outer satellites. Bowell, E. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The work comprises observational, theoretical, and computa- 
tional research on asteroids, together with a smaller effort concern- 
ing the astrometry of comets and Jupiter's satellites JVI through 
JXIII. Two principal areas of research, centering on astrometry 
and photometry, are interrelated in their aim to study the overall 
structure of the asteroid belt and the physical and orbital properties 
of individual asteroids. About 2000 accurate photographic positions 
of asteroids and comets, including a number from the Lowell, Palo- 
mar, and Goethe-Link archival plate collections, the last of which 
was donated to us last winter by Indiana University were measured 
and published. Charge coupled device (CCD) astrometry of 36 faint 
targets was undertaken, including 4 comets; JVI, JVII, JVIII, JLX, 
JXI, and JXII; and 26 asteroids, most of which are Earth-ap- 
proachers. A deep, bias-correctable asteroid survey (LUKAS), the 
aim of which is to determine the true spatial distribution of aster- 
oids down to subkilometer diameters was started. A series of eight 
plates at the UK Schmidt telescope that contain images of asteroids 
as faint as V approximately 22 mag was obtained. Analysis of mi- 
crodensitometric scans of two plates has shown that about 98 per- 


cent of the asteroid images could be identified completely automati- 
cally. 


25677 (N—89-16624, pp 23-24) Evolution of large-sclae 
plasma structures in comets: Kinematics and physics. Brandt, 
J.C. Aug 1988. NTIS, PC A09/MF A0Ol. (NASA-TM— 
4063; NAS—-1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 
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Disconnection events are the dramatic part of the periodic 
morphology involving the separation of the entire plasma tail from 
the head region of the comet and the growth of a new plasma. The 
coordinated observations of Comet Halley recorded approximately 
30 DEs during the 7 months of plasma activity; 19 of these are ob- 
vious. The plasma physics of these events were approached via a 
detailed, kinematic investigation of specific DEs and the solar-wind 
environment associated with it. As the detailed investigations are 
completed, researchers should be able to answer the question of a 
single or multiple mechanism(s) for DEs and determine which 
mechanism(s) are important. At present, the mechanism of sunward 
magnetic reconnection caused by interplanetary sector boundary 
crossing in consistent with the data available. 


25678 (N—89-16624, pp 25) Infrared observations of 
small solar-system bodies. Brown, R.H. Aug 1988. NTIS, 
PC A09/MF A0O1l. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 


From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

A major accomplishment during last year is the recongition 
of and modeling of the solid-state greenhouse effect for icy satel- 
lites. Recent observations of eclipse reappearances suggest that this 
effect may in fact be observed on Europa and Ganymede. Also the 
PI has obtained important new data on Europa and Enceladus. Evi- 
dence for the transient presence of a volatile, perhaps NHs, OH, on 
Europa has been obtained. Newly obtained spectra of Enceladus 
suggest that it does not at present have ammonia or methane in de- 
tectable quantities on its surface. 


25679 (N—89-16624, pp 27-28) Aercibo S-band radar 
program. Campbell, D.B. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 


From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The high powered 12.6 cm wavelength radar on the 1000-ft 
Arecibo reflector is utilized for a number of solar system studies. 
Chief among these are: (1) surface reflectivity mapping of Venus, 
Mercury and the Moon. Resolutions achievable on Venus are less 
than 1.5 km over some areas, for Mercury about 30 km and for the 
Moon 200 m at present, (2) high time resolution ranging measure- 
ments to the surfaces of the terrestrial planets. These measurements 
are used to obtain profiles and scattering parameters in the equato- 
rial region. They can also be used to test relativistic and gravita- 
tional theories by monitoring the rate of advance of the perihelion 
of the orbit of Mercury and placing limits on the stability of the 
gravitational constant, (3) measurements of the orbital parameters, 
figure, spin vector and surface properties of asteroids and comets, 
and (4) observations of the Galilean Satellites of Jupiter and the sat- 
ellites of Mars, Phobos and Deimos. The Galilean Satellites of Jupi- 
ter were re-observed with the 12.6 cm radar for the first time since 
1981. Much more accurate measurements of the scattering proper- 
ties of the three icy satellites were obtained that generally con- 
firmed previous observations. Unambiguous measurements of the 
cross section and circular polarizations ratio of Io were also ob- 
tained for the first time. The radar scattering properties of four 
mainbelt asteroids and one near-earth asteroid were studied. 


2568C (N—89-16624, pp 29-30) Planetary astronomy. 
Chapman, C.R. Aug 1988. NTIS, PC A09/MF AOl1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The goal is to use a variety of observational techniques and 
instruments to reduce, interpret, and synthesize groundbased astro- 
nomical data concerning the comets, asteroids, and other small 
bodies of the solar system in order to study the compositions, phys- 
ical characteristics, population properties, and evolution of these 
bodies. This year’s research has involved five distinct efforts. Chap- 
man has studied asteroids, with emphasis on synthesizing ground- 
based databases to determine surface mineralogies and population 
characteristics; many new results on astronomy, size-distributions, 
and asteroid family traits have been obtained. 
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25681 (N—89-16624, pp 31) Imaging and spectroscopy of 
Comet P/Halley. Combi, M.R. Aug 1988. NTIS, PC A09/ 
MF AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The goals of this investigation are the analysis of a large set 
of high-resolution echelle/reticon spectra, and the reduction and 
analysis of a set of narrow-band-filtered charge coupled device 
(CCD) images of Comet Halley taken during the preperihelion 
period at Oak Ridge Observatory by Dr. R. E. McCrosky. The sci- 
entific objectives associated with these goals are the determination 
of the spatial distributions of several important radicals, atoms and 
ions in the coma. These include C2, CN, C3, H2O(+) and CO(+) 
from the image data. The analysis of the neutral species distribution 
with Monte Carlo models will aid in the understanding of their pro- 
duction and decay mechanisms as well as serve as an important in- 
dicator of the physical conditions in the inner coma. The spatial 
distributions of the ions will serve as a guide to constrain the com- 
plex model necessary for understanding the interaction of the solar 
wind and the cometary ions. Work during this past year has been 
devoted largely to the reduction of the standard star photometry 
for the CCD image data set, as well as the re-flat-fielding of a 
number of the comet images. We are pleased to report that despite 
a number of setbacks and the small effort devoted to this work (2 
1/2 months for the PI and a generous share of completely unsup- 
ported time by Dr. McCrosky) that this portion of the work has 
been successfully completed. The goals for the upcoming final year 
of this project (under a new project number) are to complete the 
calibration of the CCD image data for inclusion in the IHW ar- 
chive, to analyze a select portion of the neutral radical images with 
our Monte Carlo models, and to present the results of the 6300/ 
region spectra as a guide to low-resolution spectral observers in 
order to yield the unambiguous separation of the contributions of 
cometary O(1D), airglow O(1D), and the numerous NH2 lines in 
that region of the spectrum. 


25682 (N—89-16624, pp 33) Near-infrared observations 
of Venus. Crisp, D. Aug 1988. NTIS, PC A0S/MF AO1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Ground-based near-infrared observations of the Venus night 
side reveal anomalous bright features at wavelengths near 1.7 and 
2.3 micrometer (Allen and Crawford, 1984; Allen, 1987). These fea- 
tures are thought to be formed as thermal radiation from the hot 
lower atmosphere leaks through holes in the middle and/or lower 
sulfuric acid cloud decks. Because these holes allow radiation to 
escape from deep in the troposphere, they provide an opportunity 
to significantly improve our understanding of the composition, ther- 
mal structure, and dynamics of this region of the Venus atmos- 
phere. New near-infrared observations of the Venus night side are 
needed to address these questions. During the first year of this pro- 
gram, researchers requested and received observing time at six sites 
and organized a highly-skilled team. The wide array of sites should 
allow researchers to collect the data needed to meet all of the pro- 
posed objectives. High resolution spectra of the Venus night side 
was Obtained. Researchers are currently collecting the first images 
of Venus from Kitt Peak and Table Mountain. The state-of-the-art 
infrared array detectors that are being used at these sites are allow- 
ing researchers to collect hundreds of high-quality images during 
each observing day. These images show the expected bright fea- 
tures, but they have not yet begun to track these features. 


25683 (N—89-16624, pp 35-36) Search in planetary as- 
tronomy and operation of the Mauna Kea Observatory. 
Cruikshank, D.P. Aug 1988. NTIS, PC A09/MF AOI. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 
From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 
Spectroscopic studies with ground-based telescopes at low 
resolution can give compositional information of the surfaces and 
atmospheres of planets, satellites, asteroids, and comets. Solid state 
absorptions in ices and minerals are measurable by the low-resolu- 
tion spectrophotometric technique. This program includes spectros- 
copy of distant comets, asteroids of particular interest in various 
contexts (planet crossers, outer main belt, trojans, etc.), Pluto and 
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Charon, and planetary satellites of particular interest (Iapetus, Io, 
Uranian satellites, etc.). In the case of planets, satellites, and comets, 
emphasis is placed on volatiles (ices and organics), while for aster- 
oids the stress is on mineralogy and the connection with the mete- 
orites. New spectra show that the IR signature of Triton has 
changed since 1980, in that the methane bands are significantly 
weaker. Spectral evidence for the presence of molecular nitrogen 
remains convincing. Also, the brightness of Triton throughout its 
orbital cycle was measured to higher precision than before and was 
found to be constant to better than 0.02 mag. Suggestive spectral 
evidence was found for the presence of the C-H stretching mode 
band in diffuse reflection on asteroid 130 Elektra. 


25684 (N—89-16624, pp 37) Spectroscopic planetary de- 
tection. Deming, D. Aug 1988. NTIS, PC A09/MF AO1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

One of the most promising methods for the detection of 
extra-solar planets is the spectroscopic method, where a small 
Doppler shift (approximately 10 meters/sec) in the spectrum of the 
parent star reveals the presence of planetary companions. However, 
solar-type stars may show spurious Doppler shifts due to surface 
activity. If these effects are periodic, as is the solar activity cycle, 
then they may masquerade as planetary companions. The goal of 
this investigation is to determine whether the solar cycle affects the 
Doppler stability of integrated sunlight. Observations of integrated 
sunlight are made in the near infrared (approximately 2 microme- 
ter), using the Kitt Peak McMath Fourier transform spectrometer, 
with an N20 gas absorption cell for calibration. Researchers cur- 
rently achieve an accuracy of approximately 5 meters/sec. Solar ro- 
tation velocities vary by plus or minus 2000 meters/sec across the 
solar disk, and imperfect optical integration of these velocities is the 
principal source of error. We have been monitoring the apparent 
velocity of integrated sunlight since 1983. They initially saw a de- 
crease of approximately 30 meters/sec in the integrated light veloc- 
ity from 1983 through 1985, but in 1987 to 1988 the integrated light 
velocity returned to its 1983 level. It is too early to say whether 
these changes are solar-cycle related. Although the FTS, unlike a 
slit spectrograph, has a large field of view, researchers are always 
looking for ways to improve the optical integration of the solar 
disk. They recently made an improvement in the method used to 
optically collimate the FTS, and this has reduced the error level, 
eliminating some systematic effects seen earlier. 


25685 (N—89-16624, pp 39-40) Speckle interferometry of 
asteroids. Drummond, J. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

By studying the image two-dimensional power spectra or au- 
tocorrelations projected by an asteroid as it rotates, it is possible to 
locate its rotational pole and derive its three axes dimensions 
through speckle interferometry under certain assumptions of uni- 
form, geometric scattering, and triaxial ellipsoid shape. However, in 
cases where images can be reconstructed, the need for making the 
assumptions is obviated. Furthermore, the ultimate goal for speckle 
interferometry of image reconstruction will lead to mapping albedo 
features (if they exist) as impact areas or geological units. The first 
glimpses of the surface of an asteroid were obtained from images of 
4 Vesta reconstructed from speckle interferometric observations. 
These images reveal that Vesta is quite Moon-like in having large 
hemispheric-scale albedo features. All of its lightcurves can be pro- 
duced from a simple model developed from the images. Although 
undoubtedly more intricate than the model, Vesta’s lightcurves can 
be matched by a model with three dark and four bright spots. The 
dark areas so dominate one hemisphere that a lightcurve minimum 
occurs when the maximum cross-section area is visible. The triaxial 
ellipsoid shape derived for Vesta is not consistent with the notion 
that the asteroid has an equilibrium shape in spite of its having ap- 
parently been differentiated. 
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25686 (N—89-16624, pp 41-42) Portable high-speed pho- 
tometry systems for observing occultations. Elliot, J.L. Aug 
1988. NTIS, PC A09/MF A01. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Because of their high spatial resolution, stellar occultations 
have proven extremely effective for learning about planetary upper 
atmospheres, asteroids, and planetary rings. The ring orbit studies 
for Uranus have been particularly fruitful because researchers have 
been able, through occultations, to obtain data of high spatial reso- 
lution (approximately 2 km) at the rate of 1 to 2 times per year. 
The occultation program at M.I.T. involves: (1) identifying the sci- 
entific questions that can be answered by occultation events, (2) 
predicting the zone of visibilty for the useful events, (3) maintaining 
and improving a set of portable high-speed photometric systems, (4) 
obtaining the observations, and (5) reducing the data and interpret- 
ing the results. Accomplishments during the past year include: (1) a 
comprehensive analysis of stellar occultation data to obtain an obla- 
teness for Uranus at the 10 ubar level of 0.0193 plus or minus 
0.0010, a value consistent with the planet being in hydrostatic equi- 
librium and undergoing rotation at the period found by Voyger; (2) 
establishing an upper limit of 0.004 km on the equivalent depth of 
1986U1R from 2.2 micrometer occultation data; (3) the discovery 
of low-amplitude waves on the edges of the epsilon ring of Uranus; 
and (4) the acquisition of several hundred charge coupled device 
strip scans of 6 weeks at Mauna Kea for the purpose of generating 
a prediction for the stellar occultation of Pluto. 








































































































































25687 (N—89-16624, pp 43-44) Planetary spectroscopy. 
Fink, U. Aug 1988. NTIS, PC A09/MF A0Ol. (NASA- 
TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The main goal of the research is charge coupled device 
(CCD) spectroscopic and imaging studies of the solar system in 
support of spacecraft investigations. Studies include the physical be- 
havior of comets, the atmosphere of the gaseous planets, and the 
solid surfaces of satellites and asteroids. The major observing pro- 
gram consisted of approximately 50 nights of photometry of Comet 
Halley in order to resolve the controversy over this comet's rota- 
tion period. This data is presently being analyzed. Additional ob- 
serving projects included the spectroscopic occultation of Charon 
by Pluto, reflection spectroscopy of Mercury, and a spectrum of 
the satellite Oberon. Mercury data does not corroborate the 
Fe(+ +) absorption feature reported by McCord and Clark at 8800 
A but instead potentially shows a weaker feature at longer wave- 
lengths. This position is in much closer accord with expectations 
for Mercury since a band center near 8800 A implies too little 
Fe(+ +) on Mercury, especially if band shifts with temperature are 
considered. The Pluto project proved that the deep methane ab- 
sorptions visible in their combined specta are due soley to Pluto 
with Charon showing a flat and featureless spectrum. It appears 
that if Charon ever contained a substantial methane component, the 
satellite's low surface gravity could not hold it and the methane 
evaporated and escaped. 






























































































































































25688 (N—89-16624, pp 45-46) CCD scanning for comets 
and asteroids. Gehrels, T. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Some populations of objects in the solar system are still 
poorly known, and the long-range goal of this program is to im- 
prove that situation. For instance, the statistics of Trojan asteroids 
are uncertain, while previous serveying indicates there is an appre- 
ciable systematic difference between the L-4 and L-5 regions, 
which is hard to explain. Researchers are developing for this goal a 
new technique of sky surveillance, namely scanning with a charge 
coupled device (CCD). With its quantum efficiency and wave- 
length range greater than that of photographic plates, the CCD 
should be especially valuable for fast-moving objects such as near- 
Earth asteroids. A 320 x 512 pixel CCD has been in operation since 
1983 on a telescope that is dedicated during the dark half of each 
month to sky surveillance, that is the Spacewatch Telescope which 
is the 91-cm Newtonian reflector of the Steward Observatory on 
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Kitt Peak. The system was found to be of special value for astrom- 
etry. The telescope drive is turned off at a selected distance west of 
the object and the scan is continued such that the number of astro- 
metric standards is optimized. Because the drive is off, the effects 
of refraction practically vanish. 


25689 (N—89-16624, pp 47-48) High-resolution imaging 
of solar system objects. Goldberg, B.A. Aug 1988. NTIS, 
PC A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The strategy of this investigation has been to develop new 
high-resolution imaging capabilities and to apply them to extended 
observing programs. These programs have included Io’s neutral 
sodium cloud and comets. The Io observing program was carried 
out at Table Mountain Observatory (1976 to 1981), providing a 
framework interpreting Voyager measurements of the Io torus, and 
serving as an important reference for studying asymmetries and 
time variabilities in the Jovian magnetosphere. Comet observations 
made with the 3.6 m Canada-France-Hawaii Telescope and 1.6 m 
AMOS telescope (1984 to 1987) provide basis for studying early 
coma development in Halley, the kinematics of its nucleus, and the 
internal and external structure of the nucleus. Images of GZ from 
the ICE encounter period form the basis for unique comparisons 
with in situ magnetic field and dust impact measurements to deter- 
mine the ion tail and dust coma structure, respectively. 


25690 (N—89-16624, pp 49-50) Planetary astronomy: 
Rings, satellites, and asteroids. Greenberg, R. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Studies of planetary rings focus on the dynamical processes 
that govern astronomically observable ring properties and struc- 
ture. These investigations thus help reveal properties of the rings as 
well as probe the gravity fields of the planets. Satellite studies in- 
volve interpretation of orbital motion to extract information regard- 
ing the gravity fields of the outer planets and the physical proper- 
ties of the satellites themselves. Asteroid lightcurve work is de- 
signed to investigate the large-scale shapes of the asteroids, as well 
as to reveal anomalous features such as major topography, possible 
satellites, or albedo variations. Work on the nature of viscous trans- 
port in planetary rings, emphasizing the role of individual particles’ 
physical properties, has yielded a method for estimating both angu- 
lar momentum and mass transport given an optical-thickness gradi- 
ent. This result offers the prospect of ringlet instability, which may 
explain the square-profile ringlets in Saturn’s C Ring. Thermal and 
reflected lightcurves of 532 Herculina have been interpreted to 
show that albedo variations cannot be the primary cause of vari- 
ations. A lightcurve simulation has been developed to model com- 
plex asteroidal figures. Bamberga was observed during the Decem- 
ber occultation as part of the joint LPL-Lowell program. 


25691 (N—89-16624, pp 53-54) Infrared observations of 
periodic comets. Hanner, S. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Selected comets are observed in the infrared with the NASA 
Infrared Telescope Facility (IRTF) and other telescopes as appro- 
priate. The scientific objectives are to characterize the thermal 
emission from the dust coma, derive dust productions rates, detect 
silicate features near 10 and 20 micrometer, derive average albedo 
of the grains, and detect changes in grain size or composition with 
heliocentric distance as well as differences among comets. Knowl- 
edge of the dust environment is essential to design and mission 
planning for NASA’s CRAF mission. 


25692 (N—89-16624, pp 55-56) Table mountain observa- 
tory support to other programs. Harris, A.W. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 
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From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The Table Mountain Observatory (TMO) facilities include 
well equipped 24 inch and 16 inch telescopes with a 40 inch tele- 
scope (owned by Pomona College) due for completion during FY 
89. This proposal is to provide operational support (equipment 
maintenance, setup, and observing assistnce) at TMO to other pro- 
grams. The program currently most heavily supported by this grant 
is the asteroid photometry program direcied by A. W. Harris. 
During 1987, about 20 asteroids were observed, including a near- 
earth asteroid, 1951 Midas. The photometric observations are used 
to derive rotation periods, estimate shapes and pole orientations, 
and to define the phase relations of asteroids. The E class asteroid 
64 Angelina was observed, and showed the same opposition spike 
observed of 44 Jysa, last year. Comet observations are made with 
the narrow band camera system of David Rees, University College 
London. Observational support and training was provided to stu- 
dents and faculty from Claremont Colleges for variable star observ- 
ing programs. Researchers propose to continue the asteroid pro- 
gram, with emphasis on measuring phase relations of low and high 
albedo asteroids at very low phase angles, and supporting collabo- 
rative studies of asteroid shapes. 


25693 (N—89-16624, pp 61-62) Studies of extended plan- 
etary atmospheres. Hunten, D.M. Aug 1988. NTIS, PC 
A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—»). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Spectroscopic observations of gases and plasmas in the Jupi- 
ter system, and related phenomena such as the recently-discovered 
sodium atmospheres of Mercury and the Moon were made. 
Cunningham's work on Jupiter spectroscopy is complete. The opti- 
cal thickness of the ammonia cloud increases from about 3 in the 
morning to 6 at sunset. This effect seems to be due to the combina- 
tion of internal heat flow and a convective region heated at the top, 
giving strong convection at night and none during the day. Near- 
simultaneous methane data are of poor quality, but are consistent 
with this picture. Schneider's work on the sodium environment of 
Io is also complete. The eclipse data extend to nearly 10 Io radii 
and nicely match the densities in the outer regions (to 100 Io radii) 
obtained from the intensity scattered in the D lines. Other data 
show very fast jets of sodium (up to 100 km/sec), frequently tilted 
out of the orbital plane. Researchers seem to be seeing neutralized 
ions, not from the torus itself but from atmospheric sodium ionized 
and then quickly neutralized. The data set on Mercurian sodium has 
been augmented, and supplemented by IR reflectance spectra. 


25694 (N—89-16624, pp 63-64) Radiative transfer in 
planetary atmospheres. Irvine, W.M. Aug 1988. NTIS, PC 
A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Rheoretical techniques and observations at millimeter wave- 
lengths are combined to study the atmosphere of planets and 
comets, planetary and satellite regoliths, and planetary rings. Analy- 
sis of the very high quality data on the 18 cm OH line observed in 
recent comets continued. The high spectral resolution and high 
signal-to-noise make these lines ideal for study of the kinematics in 
cometary comae. A model of the collisional quenching of the inver- 
sion of the lambda doublet responsible for the OH radio emission 
has been developed by P. Schloerb. For conditions appropriate to 
Halley’s Comet, collisional quenching should lead radio observers 
to systematically underestimate the OH parent production rate by a 
factor of approximately 3 relative to its actual value, which is very 
consistent with differences observed between radio and ultraviolet- 
derived production rates. Modeling is likewise continuing for the 
profiles observed in the lowest rotational transition of HCN in 
Comet Halley in order to better estimate the excitation and hence 
the abundance of HCN, as well as the kinematics of parent mole- 
cules in the coma. A collaborative program to combine data from 
the 14 m antenna with interferometric data abtained at the Hat 
Creek Radio Observatory is allowing aperture synthesis mapping of 
Venus in the CO J=1-0 line. 
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25695 (N—89-16624, pp 65) Ground based infrared as- 
tronomy. Jennings, D.E. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Infrared spectroscopic instrumentation has been developed 
for ground-based measurements of astrophysical objects in the in- 
termediate infrared. A conventional Michelson interferometer is 
limited for astronomical applications in the intermediate infrared by 
quantum noise fluctuations in the radiation form the source and/or 
background incident on the detector, and the multiplex advantage 
is no longer available. One feasible approach to recovering the mul- 
tiplex advantage is post-dispersion. The infrared signal after passing 
through telescope and interferometer, is dispersed by a low resolu- 
tion grating spectrometer onto an array of detectors. The feasibility 
of the post-dispersion system has been demonstrated with observa- 
tions of astrophysical objects in the 5 and 10 micrometer atmos- 
pheric windows from ground-based telescopes. During FY87/88 
the post-disperser was used at the Kitt Peak 4-meter telescope and 
McMath telescope with facility Fourier transform spectrometers. 
Jupiter, Saturn, Mars, and Venus were observed. On Jupiter, the 
resolution at 12 micrometer was 0.01/cm, considerably higher than 
had been acheived previously. The spectrum contains Jovian ethane 
and acetylene emission. Construction was begun on the large cryo- 
genic grating spectrometer. 


25696 (N—89-16624, pp 67-68) Optical investigation of 
Comet Halley. Jewitt, D. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The physical properties of Comet P/Halley are being moni- 
tored from the ground using state of the art optical detectors. The 
long time base (1982-present) of the observations provides a unique 
record of the development of activity in a single comet. In addi- 
tion, physical properties of other comets are measured to provide a 
reference against which Comet Halley may be compared. Results 
for the past year include: (1) publication of the first results on the 
surface brightness profiles of dust comets; (2) charge coupled 
device measurements of Comet Bowell show that the activity of 
comets can persist at least to heliocentric distances R = 13.6 AU; 
(3) a study of the back-scattering phase angle dependences of 5 
comets (including Halley) shows evidence for small linear phase co- 
efficients in each case; (4) temporal monitoring of P/Halley contin- 
ues. 


25697 (N—89-16624, pp 69) Infrared observations of 
outer planet satellites. Johnson, T.V. Aug 1988. NTIS, PC 
A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

This task supports IR observations of the outer planet satel- 
lites. These data provide vital information about the thermophysical 
properties of satellite surfaces, including internal heat sources for 
Io. Observations include both broad and narrow band measure- 
ments in the 2 to 20 micrometer spectral range. The program in the 
last year has aimed at obtaining lonitude coverage on Io to establish 
stability of hot spot patterns previously reported. Several runs pro- 
duced the most complete data set for an apparition since the start 
of the program. Unfortunately, bad weather limited coverage of 
key longitude ranges containing the largest known hot spot Loki. 
Among the preliminary results is the observation of an outburst in 
Io’s thermal flux that was measured at 4.8, 8.7 and 20 micrometer. 
Analysis of the data has given the best evidence to date of silicate 
volcanism on Io; this is one of the most significant pieces of the 
puzzle as to the relative roles of silicate and sulfur volcanism on Io. 
Researchers are collaborating with J. Goguen (NRC RRA to finish 
reduction of mutual event data, which have already improved 
ephermeris information for the satellites. The data appear to place 
significant limits on the characteristics of any leading side hot spots. 
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25698 (N—89-16624, pp 75) Planetary submillimeter 
spectroscopy. Klein, M.J. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The aim is to develop a comprehensive observational and 
analytical program to study solar system physics and meterology by 
measuring molecular lines in the millimeter and submillimeter spec- 
tra of planets and comets. A primary objective is to conduct obser- 
vations with new JPL and Caltech submillimeter receivers at the 
Caltech Submillimeter Observatory (CSO) on Mauna Kea, Hawaii. 
A secondary objective is to continue to monitor the time variable 
planetary phenomena (e.g., Jupiter and Uranus) at centimeter wave- 
length using the NASA antennas of the Deep Space Network 
(DSN). 


25699 (N—89-16624, pp 79-80) Advanced infrared as- 
tronomy. Kostiuk, T.; Deming, D.; Mumma, M. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

This task supports the application of infrared heterodyne and 
Fourier transform spectroscopy to ultra-high resolution studies of 
molecular constituents of planetary astomspheres and cometary 
comae. High spectral and spatial resolutions are especially useful 
for detection and study of localized, non-thermal phenomena in low 
temperature and low density regions, for detection of trace con- 
stituents and for measurement of winds and dynamical phenomena 
such as thermal tides. Measurement and analysis of individual spec- 
tial lines permits retrieval of atmospheric molecular abundances and 
temperatures and thus, information on local photochemical process- 
es. Determination of absolute line positions to better than 10 to the 
minus eighth power permits direct measurements of gas velocity to 
a few meters/sec. Observations are made from ground based het- 
erodyne spectrometers at the Kitt Peak McMath solar telescope 
and from the NASA infrared Telescope Facility on Mauna Kea, 
Hawaii. Wind velocities at 110km altitude on Venus were extracted 
approximately 1 m/sec from measurements of non-thermal emission 
cores of 10.3 micron COz lines. Results indicate a subsolar to anti- 
solar circulationwith a small zonal retrograde component. 


25700 (N—89-16624, pp 81-82) Infrared observations of 
solar system objects. Lebofsky, L.A. Aug 1988. NTIS, PC 
A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

This program is a continuing effort to study the near infra- 
red (reflected) to thermal infrared flux from asteroids and other air- 
less bodies using groundbased telescopes. The goal of the observa- 
tions is to investigate the mineralogy and thermophysical properties 
of these bodies and to support present and potential future missions. 
During the past year, researchers continued the search for water of 
hydration on asteroids. Their work has shown that water in the 
form of hydrated silicates does not exist on the surfaces of the ou- 
terbelt asteroids. This implies that the water we see on the c-class 
asteroids is most likely aqueous alternative products. That water in 
the ultraprimitive asteroids may be in the form of ice rather than 
water of hydration. Work continues on the thermal properties of 
asteroids. It was found that the lightcurve of 532 Herculina is done 
primarily to shape rather than the proposed surface albedo varia- 
tion. In collaboration with other groups, researchers took advan- 
tage of the mutual events between Pluto and its satellite Charon; 
water ice was discovered on the surface of Charon. The surface 
composition of Pluto is being studied. 


25701 (N—89-16624, pp 85) Asteroid team. Matson, 
D.L. Aug 1988. NTIS, PC A09/MF A01. (NASA-TM— 
4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The purpose of this task is to support asteroid research and 
the operation of an Asteroid Team within the Earth and Space Sci- 
ences Division at the Jet Propulsion Laboratory (JPL). The Aster- 
oid Team carries out original research on asteroids in order to dis- 
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cover, better characterize and define asteroid properties. This infor- 
mation is needed for the planning and design of NASA asteroid 
flyby and rendezvous missions. The asteroid Team also provides 
scientific and technical advice to NASA and JPL on asteroid relat- 
ed programs. Work on asteroid classification continued and the dis- 
covery of two Earth-approaching M asteroids was published. In the 
asteroid photometry program researchers obtained N or Q photom- 
etry for more than 50 asteroids, including the two M-earth-crossers. 
Compositional analysis of infrared spectra (0.8 to 2.6 micrometer) 
of asteroids is continuing. Over the next year the work on asteroid 
classification and composition will continue with the analysis of the 
60 reduced infrared spectra which we now have at hand. The ra- 
diometry program will continue with the reduction of the N and Q 
bandpass data for the 57 asteroids in order to obtain albedos and 
diameters. This year the emphasis will shift to IRAS follow-up ob- 
servations; which includes objects not observed by IRAS and ob- 
jects with poor or peculiar IRAS data. As in previous year, we 
plan to give top priority to any opportunities for observing near- 
Earth asteroids and the support (through radiometric lightcurve ob- 
servations from the IRTF) of any stellar occultations by asteroids 
for which occultation observation expeditions are fielded. Support 
of preparing of IRAS data for publication and of D. Matson for his 
participation in the NASA Planetary Astronomy Management and 
Operations Working Group will continue. 


25702 (N—89-16624, pp 89-90) Asteroid and comet sur- 
faces. Mcfadden, L.A. Aug 1988. NTIS, PC A09/MF AO1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Photometric and spectrophotometric studies of asteroids and 
comets are in progress to address questions about the mineralogical 
relationship between asteroids near the 3:1 Kirkwood gap and ordi- 
nary chondrite meteorites and between cometary nuclei and the 
surface of asteroids. Progress was made on a method to convert the 
measured excess UV flux in the spectrum of 2201 Oljato to column 
abundance of OH and CN. Spectral reflectance measurements of 
large asteroids near the 3:1 Kirkwood gap, which is expected to be 
the source of ordinary chondrite meteorites, were briefly examined 
and show no spectral signatures that are characteristic of ordinary 
chondrite meteorite powders measured in the lab. 


25703 (N—89-16624, pp 93-94) Occultation studies of 
the solar system. Millis, R.L. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Occultations of stars by planets, satellites, planetary ring sys- 
tems, asteroids, and comets provide valuable opportunities to probe 
the Solar System in ways otherwise impossible from the surface of 
the earth. For example, one can precisely measure the size and 
shape of objects which are much too small to be resolved directly, 
accurately map the structure and transparency of ring systems, and 
detect the faintest trace of an atmosphere. In this investigation, re- 
searchers identify upcoming occultations through wide-ranging 
computer searches, provide accurate predictions for the more im- 
portant events, and observe selected occultations with our specially 
designed portable photometric equipment. During the past year, re- 
searchers produced accurate predictions for an occultation of 
AG-+40 degrees 0783 by 324 Bamberga on 8 December 1987 and 
coordinated efforts to observe this event. The occultation was suc- 
cessfully observed at 13 sites including two manned by Lowell Ob- 
servatory astronomers. 


25704 (N—89-16624, pp 97-98) Submillimeter and milli- 
meter observations of solar system objects. Muhleman, D.O. 
Aug 1988. NTIS, PC A09/MF A0Ol. (NASA-TM—4063; 
NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Planetary atmospheres and satellite surfaces are observed 
with the three element array at Caltech’s Owens Valley Radio Ob- 
servatory, Caltech’s submillimeter telescope on Mauna Kea and at 
the 12-meter telescope at Kitt Peak. Researchers are primarily in- 
terested in spectroscopy of the atmospheres of Venus, Mars and 
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Titan and the continuum structure of Saturn Rings, Galilean satel- 
lites, Neptune and Uranus. During the last year researchers com- 
pleted a supersynthesis of the Saturn system at 2.8 mm with spatial 
resolution of 3 arc sec. They just completed a 4-confuguration syn- 
thesis of Venus in the CO absorption line. They hope to recover 
the wind patterns in the altitude range from 60 io 100 km where 
winds have never been measured. Two important questions are 
being investigated: (1) how high in the Venus atmosphere do 4-day 
winds extend, and (2) can we produce experiment proof (or dis- 
proof) of the subsolar-to-anti-solar flow (Dickenson winds) predict- 
ed by general circulation models. 


25705 (N—89-16624, pp 99-100) Physical processes in 
comets. Newburn, R.L. Jr. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

When this program began in 1975 only limited photometry 
had been carried out on comets at any wavelength. Program goals 
were to observe many comets, including faint periodic comets, at a 
range of heliocentric distances in order to begin to understand the 
range of behavior among comets and in a given comet during its 
approach and departure from the sun. Then a study of the continu- 
um of scattered light from dust was added. More recently the value 
of joint team observations in visible and infrared light has been rec- 
ognized and utilized as often as possible. All 1978 to 1982 data was 
reanalyzed and 1983 to 1986 data analyzed in the framwork of the 
post-Halley paradigm, covering 25 comets in all. Four observing 
runs (June, July, Sept., and Jan.) with Hanner produced excellent 
results on Wilson, Bradfield, P/Klemola, and P/Borrelly and lesser 
data on other objects, including the last reported IR photometry of 
P/Halley. The Wilson and Halley data have been reduced. 


25706 (N—89-16624, pp 101) Imaging studies of comets. 
Niedner, M.B. Jr. Aug 1988. NTIS, PC A09/MF AOI. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Schmidt camera plates of comet Bradfield were secured on 
several nights in October 1987. The images of October 20 show the 
development of a huge bend in the plasma tail travelling several 
hundred kilometers per second down the tail; the likely solar-wind 
origin of this event is being explored. A charged coupled device 
(CCD) detector has been obtained. Calibration of the CCD is still 
underway, but high-quality, filtered cometary images shoud be pos- 
sible in the near future. 


25707 (N—89-16624, pp 105-106) Infrared observations 
of planetary atmospheres. Orton, G.S.; Baines, K.H.; Berg- 
stralh, J.T. Aug 1988. NTIS, PC A09/MF AOl1. (NASA- 
TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The goal of this research in to obtain infrared data on plane- 
tary atmospheres which provide information on several aspects of 
structure and composition. Observations include direct mission real- 
time support as well as baseline monitoring preceding mission en- 
counters. Besides providing a broader information context for 
spacecraft experiment data analysis, observations will provide the 
quantitative data base required for designing optimum remote sens- 
ing sequences and evaluating competing science priorities. In the 
past year, thermal images of Jupiter and Saturn were made near 
their oppositions in order to monitor long-term changes in their at- 
mospheres. Infrared images of the Jovian polar stratospheric hot 
spots were made with IUE observations of auroral emissions. An 
exploratory 5-micrometer spectrum of Uranus was reduced and ac- 
cepted for publication. An analysis of time-variability of tempera- 
ture and cloud properties of the Jovian atomsphere was made. De- 
velopment of geometric reduction programs for imaging data was 
initiated for the sun workstation. Near-infrared imaging observa- 
tions of Jupiter were reduced and a preliminary analysis of cloud 
properties made. The first images of the full disk of Jupiter with a 
near-infrared array camera were acquired. Narrow-band (10/cm) 
images of Jupiter and Saturn were obtained with acousto-optical fil- 
ters. 
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25708 (N—89-16624, pp 111-112) Fabry-Perot ground- 
based observations of comets and the Jupiter plasma torus. 
Scherb, F.; Roesler, F.L. Aug 1988. NTIS, PC A09/MF 
A0Ol. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The Wisconsin 150 mm dual etalon Fabry-Perot spectrome- 
ter is a powerful instrument for the study of diffuse emission 
sources such as cometary atmospheres, the Jupiter plasma torus, 
and various emission nebulae. Since 1985, researchers have concen- 
trated their efforts on extensive observations of Comet Halley and 
the analysis of the data. Images of Comet Halley in (O1)6300 Ang- 
strom emission were analyzed to obtain the spatial distribution of 
O(1D) in the cometary atmosphere. The narrow spectral bandpass 
of the Fabry-Perot (0.2 Angstrom) eliminated contamination from 
terrestrial airglow (O1)6300 and cometary NH2 lines in the nearby 
specirum. The results were modelled to provide photodestruction 
lifetimes of cometary water abd OH, the predominant parents of 
O(1D). The Fabry-Perot was also used in the scanning mode to 
obtain measurements of (O1)6300 and Balmer alpha emissions which 
were used to determine the H, O(1D) and water production rates as 
a function of heliocentric distance, both pre-perihelion and post- 
perihelion. Researchers also analyzed high resolution spectra of the 
NH2 (0,8,0) band in the 6300 Angstrom region to obtain prelimi- 
nary values of the NH2 production rate. Assuming NH3 is the 
major parent of NH2, researchers found that the abundance ratio 
NH3/water is about (0.12 plus or minus 0.04 percent), assuming 
thermal equilibrium for the level populations of NH2. 


25709 (N—89-16624, pp 115-116) Continued program of 
planetary study. Smith, H.; Cochran, W.; Trafton, L,; 
Barker, E.; Cochran, A. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

This program conducts solar system research in support of 
NASA missions and of general astronomical interest. Investigations 
of the composition, physical characteristics, and changes in solar 
system bodies are conducted primarily utilizing facilities of McDon- 
ald Observatory, but also utilizing various space vehicles where ap- 
propriate. The first detection of 2 micrometer II2 emission from 
Jupiter’s southern auroral zone was made. Previous detection of 
northern auroral emission from Jupiter's H2 S(1) quadrupole line at 
2.12 micrometer was confirmed. Unlike the previously known 8 mi- 
crometer aurorae, this phenomenon can not be thermal in origin. 
Analysis of Raman scattering in the blue and ultraviolet spectrum 
of Uranus (200 to 500 Angstroms) show that there must be absorb- 
ing aerosol particles in the upper 10 mbar region of the atmosphere. 
Spectra of Pluto-Charon in and out of eclipse in the red and near 
IR were obtained. These data confirm that CH4 is confined to 
Pluto and absent on Charon. 


25710 (N—89-16624, pp 121-122) Spatially resolved 
quantitative spectroscopy of comets. Spinrad, H. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Because of their temporal and spatial variations, modern 
ground-based studies of comets within approximately 4 A.U. of the 
sun are observationally demanding tasks. Over the years, research- 
ers have atterrpted resolved spectroscopy of comets covering a 
wide range of intrinsic luminosity. Recently this group has devel- 
oped spectral and direct-imaging procedures to detect weak ion 
tails submerged into the comae of even fairly faint comets. Al- 
though the last year was devoid of any really bright comet, re-anal- 
ysis of older dust and gas production data of the 1986 P/Halley ap- 
parition has been almost completed. The main changes are that the 
nucleus does make a significant contribution to continuum light, 
and that the gravity effect in the dust escape velocity is somewhat 
larger than previously assumed. On the direct observational side, 
spectral studies of the 1987's Comet Bradfield show it to be qualita- 
tively carbon-rich, at least in the outer coma ratio of CO(+) and 
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CO.(+), compared the H2O(+) with respect to Halley at similar 
heliocentric distances. 


25711 (N—89-16624, pp 123-124) Evoluation of young 
steilar object disks and their environment. Strom, S.E. Aug 
1988. NTIS, PC A09/MF A0O1. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

By carrying out direct imaging and spectroscopic observa- 
tions of young, pre-main sequence stars in nearby molecular clouds 
researchers have begun: to define the frequency with which disks 
of approximately solar system size and mass form around young 
stars, and to understand the timescale for disk evolution; to charac- 
terize the early radiation (ultraviolet and keV particle) environment 
of circumstellar disks through study of evolution of stellar winds, 
wind/disk interactions and the UV and optical emission characteris- 
tics of young stars; and to understand the evolution of the solid and 
gaseous constituents of disks through observations of absorption 
features in circumstellar gas, broad emission features produced by 
organic compounds on grain surfaces, and absorption features (e.g., 
ice) produced in grain mantles. These programs offer the possibilty 
of relating results from astrophysical studies of the environment to 
newly-formed stars to the record of planet formation preserved in 
the solar system. Researchers completed a spectroscopic survey of 
30 T Tauri stars with ages ranging from approximately 2 x 10 to 
the 5th power to 3 x 10 to the 7th power years. From analysis of 
(OD) and (SII) emission lines, it was concluded that all but two of 
the stars in our sample are surrounded by optically opaque disks of 
dimension approximately 50 AU. The two remaining objects show 
evidence consistent with partial disk clearing (at an age approxi- 
mately 3 x 10 to the 6th power year). R and I band CFHT observa- 
tions yielded detections of disks of dimension approximately 100 
AU surrounding 5 additional T Tauri stars. 


25712 (N—89-16624, pp 125-126) Asteroid shapes and 
pole orientations from visual and infrared photometry. 
Tedesco, E.F. Aug 1988. NTIS, PC A09/MF A0O1. (NASA- 
TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The aim was to obtain visual and infrared lightcurves of 
Pluto-Charon mutual eclipse event lightcurves and to analyze them 
to derive models of the Pluto-Charon system, including separations, 
relative sizes, some orbital parameters, system density, and an 
albedo map of the hemisphere of Pluto facing Charon. Researchers 
obtained observations of Pluto-Charon mutual events with the Palo- 
mar 1.5 and 5-meter, Kitt Peak 1.3-meter, and NASA Infrared Tel- 
escope Facility (IRTF) 3-meter telescope. IRAS survey observa- 
tions of Pluto were combined with the results of eclipse models to 
show that the thermal flux observed by IRAS cannot be explained 
using the standard thermal model for atmospherless solar system 
bodies but can be explained if Pluto behaves as an isothermal body, 
e.g., aS would be the case if it had a thermally significant atmos- 
phere (Tedesco et al., 1987). A water frost spectrum of Charon was 
obtained (Buie et al., 1987) and IR lightcurves of two asteroids 
were used to demonstrate that their visual lightcurves were due pri- 
marily to their irregular shapes (Lebofsky et al., 1988. 


25713 (N—89-16624, pp 127-128) Infrared imaging of 
comets. Telesco, C.M. Aug 1988. NTIS, PC A09/MF AO1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Thermal infrared imaging of comets provides fundamental 
information about the distribution of dust in their comae and tails. 
The imaging program at NASA Marshall Space Flight Center 
(MSFC) uses a unique 20-pixel bolometer array that was developed 
to image comets at 8 to 30 micrometer. These images provide the 
basis for: (1) characterizing the composition and size distribution of 
particles, (2) determining the mass-loss rates from cometary nuclei, 
and (3) describing the dynamics of the interaction between the dust 
and the solar radiation. Since the array became operational in 1985, 
researchers have produced a unique series of IR images of comets 
Giacobini-Zinner (GZ), Halley, and Wilson. That of GZ was the 
first groundbased thermal image ever made of a comet and was 
used to construct, with visible observations, an albedo map. Those 
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data and dynamical analyses showed that GZ contained a popula- 
tion of large (approximately 300 micrometer), fluffy dust grains that 
formed a distinict inner tail. The accumulating body of images of 
various comets has also provided a basis for fruitfully intercompar- 
ing comet properties. Researchers also took advantage of the 
unique capabilities of the camera to resolve the inner, possible pro- 
toplanetary, disk of the star Beta Pictoris, while not a comet re- 
search program, that study is a fruitful additional application of the 
array to solar system astronomy. 


25714 (N—89-16624, pp 129) Planetary optical and in- 
frared imaging. Terrile, R.J. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The purpose of this investigation is to obtain and analyze 
high spatial resolution charge coupled device (CCD) coronagraphic 
images of extra-solar planetary material and solar system objects. 
These data will provide information on the distribution of planetary 
and proto-planetary material around nearby stars leading to a better 
understanding of the origin and evolution of the solar system. Im- 
aging within our solar system will provide information on the cur- 
rent cloud configurations on the outer planets, search for new ob- 
jects around the outer planets, and provide direct support for Voy- 
ager, Galileo, and CRAF by imaging material around asteroids and 
clouds on Neptune. Over the last year this program acquired multi- 
spectral and polarization images of the disk of material around the 
nearby star Beta Pictoris. This material is believed to be associated 
with the formation of planets and provides a first look at a plane- 
tary system much younger than our own. Preliminary color and po- 
larization data suggest that the material is very low albedo and 
similar to dark outer solar system carbon rich material. A corona- 
graphic search for other systems is underway and has already ex- 
amined over 100 nearby stars. Coronagraphic imaging provided the 
first clear look at the rings of Uranus and albedo limits for the ring 
arcs around Neptune. 


25715 (N—89-16624, pp 131) Planetary Fabry-Perot 
spectroscopy. Trauger, J.T. Aug 1988. NTIS, PC A09/MF 
AOl. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Application of high spectral resolution, Earth-based Fabry- 
Perot spectroscopy to the study of planetary atmospheres, for 
which current topics are outer planet HD and He spectra (atmos- 
pheric structure, D/H ratio), Mars CO2, CO, Oz, and H2O spectra 
(atomspheric photochemistry), Venus HzO and HDO, associated 
laboratory spectroscopy (especially Hz overtone bands, HDO) was 
accomplished. Monochromatic charge coupled device (CCD) imag- 
ing photometry of the Jovian nebula, with images taken in rapid se- 
quence among the diagnostic spectral lines of ionized sulfur species, 
provided self-supporting snapshots of the Jupiter/Io plasma condi- 
tions (spatially resolved electron and ion densities and tempera- 
tures), covering the post-Voyager period from 1981 and leading up 
to the Galileo tour in the early 1990s. High spectral resolution 
Fabry-Perot/charge coupled device (CCD) imaging of comets (OI, 
CI, and H2O(+) velocity maps and spatial distriubtions), and Io’s 
charge exchanged neutral jet was studied. 


25716 (N—89-16624, pp 133) Planetary astronomy and 
supporting laboratory research. Valero, F.P.J. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The aim was to obtain from laboratory measurements the 
molecular parameters needed to interpret observations of planetary 
and cometary spectra, and to develop the analytical and computa- 
tional techniques to interpret the observed spectra in terms of plan- 
etary atmospheres including solids and cometary ices. The gas 
phase molecular parameters measured include the intensities and 
half-widths of vib-rotational lines, total intensities of absorption 
bands, temperature dependencies, and absorption and pressure pa- 
rameters in random-band models of absorption bands. Computation 
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of line shapes of Hz quadrupole lines from quantum mechanical first 
principles for comparison with laboratory data and use in modeling 
of planetary atmospheres was accomplished. The solid phase meas- 
urements include band profile and quatititative intensity measure- 
ments and dependence on composition as well as thermal and pho- 
tolytic processing which mimics the particular astrophysical envi- 
ronments. Work on GeH4, PH3, has made significant progress. 


25717 (N—89-16624, pp 138-136) Physical properties of 
asteroids. Veeder, G.J. Aug 1988. NTIS, PC A09/MF AO1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Infrared photometry at 1.2, 1.6 and 2.2 micrometer provides 
a relatively rapid and accurate method for the classification of as- 
teroids and is important for comparison with laboratory measure- 
ments of meteorites and other possible compositional analogues. Ex- 
tension beyond the visual is espicially useful for minerals which 
have strong characteristic infrared colors such as olivine in the A 
class asteroids. Radiometry at long infrared wavelengths is impor- 
tant for deriving basic physical parameters (via thermal models) 
such as size and albedo which in turn enables the conversion of rel- 
ative colors to absolute reflectances. In particular, albedos are the 
only way to distinguish among the otherwise ambiguous E, M and 
P classes of asteroids. Infrared observations of 15 asteroids were 
made at the NASA infrared Telescope Facility (IRTF) on Mauna 
Kea in 1987. Researchers completed the analysis of 22 Aten, 
Apollo and Amor asteroids. Results include albedos and diameters 
for these objects as well as the identification of the first known 
class M and Class E near-Earth asteroids. The standard thermal 
model appears to be inadequate for some of these small asteroids 
because of their coarse regolith, so researchers constructed a rotat- 
ing thermal model for such asteroids. They have identified a subtle 
systematic difference between the sub-populations of large and 
small IRAS asteroids as well as several anomalous objects. 


25718 (N—89-16624, pp 137) Compositional studies of 
primitive asteroids. Vilas, F. Aug 1988. NTIS, PC A09/MF 
A0Ol. (NASA-TM—4063; NAS—1.15:4063; CONF- 
8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The composition of primitive asteroids and their relationship 
to satellites in the solar system will be studied by analyzing existing 
narrowband charge coupled device (CCD) reflectance spectra, ac- 
quiring additional spectra of asteroids and small satellites in the 0.5 
to 1.0 micrometer spectral range, and exploring possibilities for ob- 
taining compositional information in the blue-UV spectral region. 
Comparison with laboratory spectra of terrestrial chlorites and ser- 
pentines (phyllosilicates) and the clay minerals found in carbona- 
ceous chondrite meteorites will continue. During 1987, narrowband 
CCD reflectance spectra of 17 additional asteroids were acquired. 
These spectra and spectra of 34 other asteroids have been used pri- 
marily for two studies: weak absorption features similar to those 
due to Fe2(+) and Fe2(+) - Fe3(+) transitions in iron oxides f 
ound in terrestrial chlorites and serpentines and carbonaceous chon- 
drites have been identified in some primitive asteroid spectra. There 
is a first indication that asteroids grouped by heliocentric distance 
show similar weak absorption features. Nonparametric statistics are 
being applied to test the hypothesis of discrete remnants of a grada- 
tion in composition of outer-belt asteroids. 


25719 (N—89-16624, pp 139) Passive microwave remote 
sensing of asteroids using the VLA. Webster, W.J. Jr. Aug 
1988. NTIS, PC A09/MF A0O1. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Precise flux density measurements made with the Very 
Large Array (VLA) of the National Radio Astronomy Observatory 
will be used to define the microwave continuum spectra of aster- 
oids. These spectra will be inverted in order to estimate the near- 
surface bulk properties (radii, roughness, composition) independent 
of previous optical or infrared spectroscopy. The results for 2 
Pallas, 4 Vesta and 10 Hygeia will be submitted for publication. 
The review chapter will be published and the results on Asteroid 
photometeric diameters will be published. 
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25720 (N—89-16624, pp 141-142) Astrometric observa- 
tions of asteroids and small bodies. Williams, J.G. Aug 1988. 
NTIS, PC A09/MF AOl. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Comets and asteroids are observed with the Palomar 1.5 m 
telescope using a charge coupled device (CCD) array. The goal is 
observations of astrometric quality (the reduction to position is sep- 
arately funded) and the priorities are comets plus minor planets 
which are planet crossers, have high inclinations, or otherwise have 
unusual orbits. The stress is on recoveries of comets and asteroids 
seen at previous oppositions and follow up on newly discovered ob- 
jects. Surveys and new discoveries are not being attempted. The 
modest amount of available dark time is used for faint objects, 
while brighter objects can be followed in the more plentiful light 
time. Since asteroids are usually discovered near perihelion when 
bright, the next several opportunities for recovery are normallly 
fainter. Thus recoveries and follow up with big telescopes comple- 
ment surveys by smaller instruments. During the past year two 
periodic comets were recovered. They were P/Jackson-Neujmin 
(1987t) and P/Longmore (1987c1). Both were shared recoveries. A 
follow up observation of the newly-discovered comet Rudenko 
(1987u) appeared on an IAU card as did the newly discovered 
Comet Maury-Phinney (1988c). A magnitude 14.4 outburst of 
comet Schwassmann-Wachmann 1 was recorded at the end of May 
and was reported on an IAU card. 


25721 (N—89-16624, pp 143-144) Physical studies of 
small asteroids and cometary cores. Wisniewski, W.Z. Aug 
1988. NTIS, PC A09/MF A01. (NASA-TM—4063; NAS— 
1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

The main goal of the research is to carry on an extensive 
study of physical properties (colors and variability) of asteroids in 
the 1 to 10 km diameter range and of cometary cores, with the use 
of a charge coupled device (CCD) camera, PMT photometer, or 
both. Particular attention is paid to asteroids being observed by 
radar because the greatest gain is found from the combination of 
radar results with the data obtained by optical techniques. To satis- 
fy the goal, 100 nights/year have been scheduled on the 2.3 m and 
1.5 m telescopes. During the past 2 years small asteroids were ob- 
served. Out of 22 asteroids for which periods of rotation could be 
precisely measured, 17 have periods of rotation less than 5 hours. 
This indicates that small objects rotate faster. By now researchers 
know 14 asteroids with rotation periods in the 2 hour range. At the 
same time they confirmed the existence of a number of exceptional- 
ly slow rotators e.g., 1367 Nongoma with P = 5.65 days. Taxo- 
nomic observations lead to a conclusion that Apollo, Amor, and 
Aten asteroids represent a variety of classes and are not predomi- 
nantly of class S. Apollo asteroid 3361 Orpheus was found to 
belong to the rare class V. In collaboration with Dr A. Harris of 
JPL the opposition effect was studied for 30 Urania and 64 Ange- 
lina. Seven comets: P/Helin, P/Brooks 2, P/Klemola, P/Borrelly, 
Wilson (1986 1) and Shoemaker (1987 0) were monitored for varia- 
bility. The results were negative with the exception of P/Brooks 2 
for which 0.35 mag amplitude was detected. 


25722 (N—89-16624, pp 145-146) Chemical abundance of 
comets. Wyckoff, S.; Wehinger, P. Aug 1988. NTIS, PC 
A09/MF AOl. (NASA-TM—4063; NAS—1.15:4063; 
CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Observations of NHe, (OI) and molecular ion spectra in 
comets represent virtually all of the volatile fraction of a comet nu- 
cleus. Their study leads to the N2, NHs, H2O, CO2, CO content of 
the nucleus, and thus to important constraints on models of comet 
formation and chemical processing in the primitive solar nebula. 
The observations of Comet Halley provide the opportunity for the 
first comprehensive determination of the abundances in a comet nu- 
cleus. The carbon isotope abundance ratio 12 C/13 C = 65 plus or 
minus 8 has been determined for Comet Halley from resolved rota- 
tional line structure in the CN B-X (0,0) band. The ratio is approxi- 
mately 30 pct lower than the solar system value, 89, indicating 
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either an enhancement of 13CN or a depletion of 12CN in the 
comet. Scenarios consistent with the observed carbon isotope ratio 
are: (1) formation of the comet at the periphery of the solar nebula 
in a fractionation-enriched 13CN region, or hidden from 12CN en- 
richment sources, and (2) capture of an interestellar comet. Long- 
slit charge coupled device (CCD) spectra obtained at the time of 
the spacecraft encounter of Comet Halley have also been analyzed. 
Scale lengths, production rates and column densities of CH, CN, C2 
and NHg2 were determined. 


25723 (N—89-16624, pp 147-148) Comet and asteroid dy- 
namics. Yeomans, D.K. Aug 1988. NTIS, PC A09/MF AO1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

In order to provide observers with accurate ephemerides of 
comets and asteroids, up-to-date astrometric positions must be used 
to improve the existing orbits. For active comets, nongravitational 
forces must be taken into account; these forces are assumed due to 
the rocket-like effect of outgassing cometary ices and are used to 
characterize the volatility and rotation properties of icy cometary 
nuclei. In an effort to improve ephemeris accuracies, the benefits of 
a new nongravitational force model for comets as well as new 
radar data types are being investigated. The first successful at- 
tempts to improve the orbits of close Earth approaching asteroids 
using radar data have been completed for asteroids 1982XB and 
1986JK. The radar Doppler measurements of 1982XB, made on 
Dec. 5-6, 1987, were represented to less than 0.1 Hz while the 
Doppler observations of 1986Jk, made on May 28 - June 1, 1986, 
were represented to within a few Hz for each of the 11 measure- 
ments. Last minute orbit updates for asteroid 324 Bamberga al- 
lowed a successful stellar occultation prediction to be made on 
Dec. 8, 1987. A new paradigm for the cometary nongravitational 
force model has been successfully tested on a few comets. This new 
model allows the water vaporization curve to peak on either side of 
perihelion, thus introducing a nongravitational force via an asyin- 
metric radial force, rather than through a symmetric transverse 
effect that the old model requires. 


25724 (N—89-16624, pp 13) International workshop on 
Time-Variable Phenomena in the Jovian System. Belton, 
M.J.S.; West, R.A. Aug 1988. NTIS, PC A09/MF AOl1. 
(NASA-TM—4063; NAS—1.15:4063; CONF-8708335—). 

From International workshop on time-variable phenomena in 
the Jovian System; Flagstaff, AZ, USA (25 Aug 1987). 

Many of the scientifically interesting phenomena that occur 
in the Jovian system are strongly time variable. Some are episodic 
(e.g., Io volcanism); some are periodic (wave transport in Jupiters 
atmosphere); and some are exceedingly complex (magnetosphere - 
Io - Torus-Auroral interactions) and possibly unstable. To investi- 
gate this class of phenomena utilizing Voyager data and, in the 
future, Galileo results, a coherent program of ground based and 
earth-orbital observations, and of theory that spans the time be- 
tween the missions, is required. To stimulate and help define the 
basis of such a scientific program researchers organized an Interna- 
tional Workshop on the subject with the intent of publishing the 
proceedings which would represent the state of knowledge in 1987. 


25725 (N—89-16709) Cassini mission: Infrared and 
microwave spectroscopic measurements. Kunde, V.G. (Na- 
tional Aeronautics and Space Administration, Washington, 
DC (USA)). Jan 1989. 127p. (NASA-RP—1213; NAS— 
1.61:1213; REPT—89B0006). NTIS, PC A07/MF AOI. 

The Cassini Orbiter and Titan Probe model payloads include 
a number of infrared and microwave instruments. This document 
describes: (1) the fundamental scientific objectives for Saturn and 
Titan which can be addressed by infrared and microwave instru- 
mentation, (2) the instrument requirements and the accompanying 
instruments, and (3) the synergism resulting from the comprehen- 
sive coverage of the total infrared and microwave spectrum by the 
complement of individual instruments. The baseline consists of four 
instruments on the orbiter and two on the Titan probe. The orbiter 
infrared instruments are: (1) a microwave spectrometer and radiom- 
eter; (2) a far to mid-infrared spectrometer; (3) a pressure modula- 
tion gas correlation spectrometer, and (4) a near-infrared grating 
spectrometer. The two Titan probe infrared instruments are: (1) a 
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near-infrared instrument, and (2) a tunable diode laser infrared ab- 
sorption spectrometer and nephelometer. 


25726 (UCRL—100749) Thermal Comptonization models 
for gamma-ray emission from black-hole sources. Dermer, 
C.D. (Lawrence Livermore National Lab., CA (USA)). 16 
Mar 1989. Contract W-7405-ENG-48. 16p. (CONF- 
881268—4). NTIS, PC A03/MF AOi - OSTI; 1; GPO Dep. 
Order Number DE89009918/JAW. 

From 14. Texas symposium on relativistic astrophysics; 
Dallas, TX, USA (11 Dec 1988). 

Black holes power the variable luminous emission observed 
from quasars and the nuclei of active galaxies; at least we assume so 
here. The list of black-hole candidates detected at gamma-ray ener- 
gies includes the galactic binary X-ray source Cygnus X-1, the Ga- 
lactic Center, and the extragalactic sources Cen A (NGC 5128), 
NGC 4151, MCG 8-11-11 and 3C 273. The luminosity of these ob- 
jects peaks in the photon energy range 0.1{approxit}e{ 
approx<It}10 MeV and dominates the total energy output in the 
observable wavebands. SAS-2 and COS-B upper limits and obser- 
vations indicate a cutoff or softening in their spectra between {ap- 
proximately}1 and {approximately}30 MeV, which is probably due 
to absorption of gamma rays by photon-photon pair production or 
a break in the underlying particle spectrum. Indeed, spectral soften- 
ing at MeV energies seems to be required of active galactic nuclei 
(AGN) in general; otherwise the superposition of the emission from 
these sources would conflict with observations of the diffuse 
gamma-ray background radiation. The salient features associated 
with gamma-ray emission from the above-mentioned sources are 
summarized in this paper, beginning with Cygnus X-1, the best- 
studied black-hole candidate. Because of similarity in properties, 
models developed to explain the X-ray and gamma-ray observations 
of Cygnus X-1 can be equally applied to AGN. In this review, suc- 
cesses and limitations of thermal Comptoniza‘ion models for the 
high-energy emission of black-hole sources are considered. 60 refs., 
1 fig., 2 tabs. 


25727 Experimental upper limit to the galactic stellar-col- 
lapse rate. Dye, S.T.; Annis, J.; Becker-Szendy, R.; Bratton, 
C.B.; Casper, D.; Claus, R.; Crouch, M.; Errede, S.; Ga- 
jewski, W.; Goldhaber, M.; and others. (The University of 
California, Irvine, Irvine, California 92717). Physical Review 
Letters; 62: No. 18, 2069-2072(1 May 1989). 

A search is made for bursts of low-energy (20--60 MeV) neu- 
trino interactions, signaling stellar core collapse, in a large under- 
ground water-Cerenkov detector. Over a period of 5.6 years (2.1 
live years) no bursts were observed. A 90%-confidence-level (C.L.) 
upper limit to the rate of stellar collapse in the Galaxy is set at 
<1.5 yr/sup -1/. A limit of <1.1 stellar collapses per year (90% 
C.L.) is set for a smaller volume of the Galaxy (10 kpc radius) 
which includes the Galactic center and >50% of the stars in the 
Milky Way. 


25728 Computer simulations of cometary-ion/ion instabil- 
ities and wave growth. Gary, S.P.; Akimoto, K.; Winske, D. 
(Earth and Space Sciences Division, Los Alamos National 
Laboratory, New Mexico). Journal of Geophysical Research; 
94: No. A4, 3513-3526(1 Apr 1989). 

The growth of electromagnetic fluctuations driven by new- 
born cometary ions is studied by means of hybrid computer simula- 
tions of homogeneous plasmas. The simulations are one-dimensional 
with the direction of spatial variation in the direction of the ambi- 
ent magnetic field B/sub 0/. Newborn ions are injected into the 
simulations at a constant rate, and are given a velocity relative to 
the solar wind which makes a nonzero angle a with respect to B/ 
sub 0/. For relatively strong free energy injection rates correspond- 
ing to oxygen ion injection at relatively small values of a, the fluc- 
tuating field energy density exhibits exponential temporal growth of 
the ion/ion right-hand resonant instability. At the end of this 
growth regime there is a peak value of the fluctuating magnetic 
field energy density; at 0° Saapprox. <45° this quantity is approxi- 
mately proportional to cos*a. For relatively weak free energy in- 
jection rates corresponding to oxygen ion injection at relatively 
large a and proton injection at all a values, there are two distinct 
regimes. At early times the fluctuating field energy density exhibits 
linear temporal growth, whereas at later times the fluctuating field 
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energy approaches a constant value in an asymptotic regime. The 
exponential growth regime corresponds to fluctuating magnetic 
field energy density spectra with clear peaks at the oxygen ion cy- 
clotron resonance wave number in agreement with observations. In 
contrast, spectra of the linear temporal growth regime exhibit less 
distinct peaks at shorter wavelengths which then show a transfer of 
wave energy to longer wavelengths (as apparent "inverse cascade’’) 
as the asymptotic regime is approached. This absence of a clear 
spectral peak at the proton cyclotron resonance frequency is similar 
to cometary observations. 


25729 Suprathermal ions observed upstream of the Venus 
bow shock. Moore, K.R.; McComas, D.J.; Russell, C.T.; Mi- 
halov, J.D. (Los Alamos National Laboratory, Los Alamos, 
New Mexico). Journal of Geophysical Research; 94: No. A4, 
3743-3748(1 Apr 1989). 

Suprathermal ions with arrival directions quite distinct from 
those of the solar wind have been detected upstream of the Venus 
bow shock. We examine the possibility that these events could be 
caused by instrumental of spacecraft effects of that they could be 
either solar wind disturbances, planetary pickup ions, or suprather- 
mal ions upstream of the Venus bow shock and conclude that they 
are consistent with upstream suprathermal ions associated with the 
bow shock that are observed downstream from the points of inter- 
section of their extrapolated trajectories with the shock. copyright 
American Geophysical Union 1989 


25730 Gravitational effects on planetary neutron flux 
spectra. Feldman, W.C.; Drake, D.M.; O’Dell, R.D.; Brink- 
ley F.W. Jr.; Anderson, R.C. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico). Journal of Geophysical Re- 
search; 94: No. B1, 513-526(10 Jan 1989). 

The one-dimensional diffusion accelerated neutral-particle 
transport (ONEDANT) code is augmented to explore the effects of 
gravity on neutron flux spectra near planetary surfaces. The life- 
time of the neutron is also explicitly accounted for. The results 
show a qualitatively new feature in planetary neutron leakage spec- 
tra in the form of a component of returning neutrons having kinetic 
energies less than the gravitational binding energy (0.132 eV for 
Mars). The net effect is an enhancement in flux at the lowest ener- 
gies that is largest at and above the outermost layer of planetary 
matter. This effect diminishes with increasing depth. Fluxes for ki- 
netic energies larger than the gravitational binding potential are 
minimally changed by gravity. All energy spectra can be well char- 
acterized by a model consisting of the super position of relatively 
simple thermal and epithermal functions that are completely speci- 
fied by four parameters; the thermal and epithermal amplitudes, a 
and B, respectively; the thermal temperature, T/sub a/; and the 
epithermal power law exponent, p. Instrumental parameters for the 
initial version of the neutron mode of the Mars observer gamma 
ray spectrometer are used to demonstrate the ability to use meas- 
ured count rates to determine thermal and epithermal amplitudes. 
copyright American Geophysical Union 1989 


25731 Stellar evolution bound on radiative particle decays 
and the cosmic microwave background distortion. Raffelt, G.,; 
Dearborn, D.; Silk, J. (California Univ., Berkeley (USA); 
Lawrence Livermore National Lab., CA (USA)). Astrophysi- 
cal Journal; 336: 61-68(Jan 1989). 

The connection between particle decays in the early uni- 
verse and plasmon decays in stars is examined. The primordial 
decay of type chi - chi(prime)-gamma is discussed, and the parame- 
ter range of interest to account for the distortion of the cosmic 
microwave background is determined. It is shown that the initial 
number density of chi’s relative to photons depends on the chi elec- 
tromagnetic interaction strength and thus on the chi radiative decay 
width. The energy loss rate of a nonrelativistic plasma from the 
process gamma(plasma) - nu(i)-antinu(j) is calculated and imple- 
mented together with the conventional process gamma(plasma) - 
nu(e)-antinu(e), into a stellar evolution code. The evolution of stars 
with mass 1.3 solar and metallicity z = 0.02 is followed for differ- 
ent values of the transition magnetic moment mu(ij) and the core 
mass at helium flash, the luminosity at helium flash, and the helium 
burning lifetime. A relationship between mu(ij) and the core mass 
at helium flash, the luminosity at helium flash, and the helium burn- 
ing lifetime is established. A new bound on mu(ij) is set and gener- 
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alized to find a very general bound on the properties of radiatively 
decaying particles. 47 references. 


25732 Photoerosion and the abundances of the light ele- 
ments. Boyd, R.N.; Ferland, G.J.; Schramm, D.N. (Ohio 
State Univ., Columbus (USA); Lawrence Livermore Na- 
tional Laboratory, CA (USA); Fermi National Accelerator 
Laboratory, Batavia, IL (USA)). Astrophysical Journal; 336: 
L1-L4(Jan 1989). 

The abundances of the rare light elements H-2, He-3, Li-7, 
and B-11 are shown to be potentially affected by photoerosion. 
That process, involving the interaction of high energy photons 
from galactic centers with atomic nuclei, will increase the abun- 
dances of H-2, He-3, and B-11 while lowering slightly those of Li-7 
and He-4. In some regions of galaxies the effects may be large 
enough to impact their chemical evolution. In particular, this proc- 
ess may have enhanced the H-2 and He-3 abundances near the 
center of our galaxy over and above those from the big bang, as 
well as the galactic B-11 abundance over that from cosmic-ray 
spallation. 31 references. 


25733 Effect of intruder mass on collisions with hard bi- 
naries. I. Zero-im parameter. Hills, J.G. (Los Alamos 
National Lab., NM (USA)). Astronomical Journal; 97: 222- 
235(Jan 1989). 

Over 57,000 close encounters between hard binaries with or- 
bital eccentricities of e(0) = 0, 2/3, and 0.99 and iatruders whose 
masses range from M(i) = 0.001 to 100,000 times the mass M(0) of 
the binary components were simulated. The probability of an ex- 
change collision in close encounters increases from 0 for M(i)/M(0) 
less than 0.2 to unity for M(i)/M(O) = 3-70 and gradually drops to 
about 90 percent for M(i)/M(0) greater than 70. The orbital binding 
energy increases nearly linearly with M(i)/M(O) for small M(i)/ 
M(0). It saturates at about four times the preencounter value for 
M(i)/M(0) = 3-100 before increasing monotonically with increasing 
M(i) to over 60 times its preencounter value for M(i)/M(O) = 
100,000. The probability of an orbital resonance peaks sharply at 
about 95 percent for M(i)/M(O) = 0.55 if e(0) = 0. It is about 40 
percent for very small M(i)/M(O) and 5 percent for very large 
M(i)/M(0). 16 references. 


25734 X-ray halos around supernova remnants. Mauche, 
C.W.; Gorenstein, P. (Harvard-Smithsonian Center for As- 
trophysics, Cambridge, MA (USA); Los Alamos National 
Laboratory, NM {USA)). Astrophysical Journal; 336: 843- 
853(Jan 1989). 

The results are reported of an Einstein Observatory imaging 
proportional counter investigation of the X-ray halos of the four 
brightest young Galactic supernova remnants: the Crab Nebula, 
Cas A, Tycho’s, and Kepler’s supernova remnant. It is found that 
the size, shape, and rough intensity of each of these sources are 
consistent with the measured properties of the X-ray halos of com- 
pact Galactic X-ray sources, and as such are consistent with an 
origin due solely to the scattering of X-rays by interstellar grains. 
45 references. 


25735 OTS 1809+314 and the gamma-ray burst GB 
790325b. Hartmann, D.; Pogge, R.W.; Hurley, K.; Vrba, 
F.J.; Jennings, M.C. (Lawrence Livermore National Labo- 
ratory, CA (USA); California Univ., Berkeley (USA); 
Centre d'Etude Spatiale des Rayonnements, Toulouse 
(France); Naval Observatory, Flagstaff, AZ (USA); Califor- 
nia Univ., Riverside (USA)). Astrophysical Journal; 336: 889- 
895(Jan 1989). 

Deep CCD images of the field containing the recurring Op- 
tical Transient Source (OTS) 1809+314 recently discovered on ar- 
chival plates of the Sonneberg Observatory are presented. At the 
position of OTS 1809+314 no optical counterpart brighter than V 
= 24.0-24.5, r(Gunn) = 22.0-22.5, and I = 22.0-22.5 is found. In 
the zero proper motion limit our observations place severe con- 
straints on possible quiescent counterparts. There is no compelling 
evidence to suggest an association between the historical optical 
transient source and the gamma-ray burst GB 790325b located 
about 5 arcmin to the east of OTS 1809+314. 52 references. 
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25736 Analyzing gamma-ray burst spectral data. Loredo, 
T.J.; Epstein, R.I. (Chicago Univ,, IL (USA); Los Alamos 
National Laboratory, NM (USA)). Astrophysical Journal; 
336: 896-919(Jan 1989). 

The paper describes an improved method for calculating 
gamma-ray spectra of gamma-ray bursts. This method is independ- 
ent of any assumed model for the incident spectrum. In many cases 
it makes it possible to perform chi-squared model fitting without 
detailed knowledge of the instrument response functions. The re- 
sults of extensive calculations using simulated data and realistic re- 
sponse functions are presented; the Backus-Gilbert technique pro- 
duces model-independent spectral estimates that are quantitatively 
accurate and easy to calculate. 43 references. 


25737 Monte Carlo simulation of a quantized universe. 
Berger, B.K. (Oakland Univ., Rochester, MI (USA)). Gener- 
al Relativity and Gravitation; 20: No. 8, 755-763(Aug 1988). 
Contract W-7405-ENG-48. 

A Monte Carlo simulation method which yields groundstate 
wave functions for multielectron atoms is applied to quantized cos- 
mological models. In quantum mechanics, the propagator for the 
Schroedinger equation reduces to the absolute value squared of the 
groundstate wave function in the limit of infinite Euclidean time. 
The wave function of the universe as the solution to the Wheeler- 
DeWitt equation may be regarded as the zero energy mode of a 
Schroedinger equation in coordinate time. The simulation evaluates 
the path integral formulation of the propagator by constructing a 
large number of paths and computing their contribution to the path 
integral using the Metropolis algorithm to drive the paths toward a 
global minimum in the path energy. The result agrees with a solu- 
tion to the Wheeler-DeWitt equation which has the characteristics 
of a nodeless groundstate wave function. Oscillatory behavior 
cannot be reproduced although the simulation results may be phys- 
ically reasonable. The primary advantage of the simulations is that 
they may easily be extended to cosmologies with many degrees of 
freedom. Examples with one, two, and three degrees of freedom 
(d.f.) are presented. 


25738 26-Dimensional string from 4-dimensional geome- 
try. Wheeler, J.T. (Univ. of North Carolina, Chapel Hill 
(USA)). General Relativity and Gravitation; 20: No. 7, 659- 
665(Jul 1988). Contract FG05-85ER40219. 

A study of 4-dimensional volume preserving covariant 
changes of the metric leads directly to string theory in 26 dimen- 
sions. In any conformally invariant theory of such metric distor- 
tions, a new principle of relativity is shown to imply that the maxi- 
mum number of independent components of the distortion tensor is 
26. Within the simplest such theory allowing metric compatible 
spaces as trivial solutions, we show that this maximum is realized 
by a solution equivalent to the 26-dimensional bosonic string. 
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25739 (AD-A—201747/3/XAB) Electric fields in earth 
orbital space. Annual report, September 1987-September 
1988. Olson, W.P.; Pfitzer, K.A. (Lawrence Berkeley Lab., 
CA (USA). Center for X-Ray Optics). 19 Oct 1988. 26p. 
NTIS, PC A03/MF AO1. 

A model of the ground-state magnetosphere was developed 
previously and it is suggested that the basic magnetosphere is 
formed and maintained simply by the interaction of the solar wind 
with the geomagnetic field. It is known, however, that the magne- 
tosphere responds dynamically to changes in the interplanetary 
magnetic field (IMF). Instead of the qualitative reconnection theory 
(which they believe is basically incorrect), the authors examined 
this response in terms of electromagnetic wave propagation in the 
interplanetary region. They suggest that the interplanetary plasma 
(solar wind) is magnetized by solar magnetic sector structure. Elec- 
tromagnetic waves of higher frequency can propagate through the 
solar wind without appreciable attenuation. It is the interaction of 
these disturbance waves with the magnetosphere that causes the ob- 
served magnetospheric response to the IMF. The propagation of 
electromagnetic disturbances in the interplanetary region is exam- 
ined with their interaction with the magnetosphere. Only certain 
modes propagate, and there are further restrictions on the wave at 
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the magnetopause. Southward and northward disturbances enter 
the magnetotail and then propagate within the magnetosphere. A 
magnetic field model is developed that includes propagating waves 
within the magnetosphere. These models will help us develop a 
quantitative model of magnetospheric tail dynamics. 


25740 (AD-A—201770/5/XAB) Ionospheric constraints 
on VHF/UHF communications links during solar maximum 
and minimum periods. Basu, S.; MacKenzie, E.; Basa, S. 
(Emmanuel Coll., Boston, MA (USA)). Jun 1988. 17p. 
NTIS, PC A03/MF AO1. 

Pub. in Radio Science, Vol. 23, No. 3, 363-378(May-Jun 
1988). 

: An extensive VHF/UHF scintillation data base covering the 
frequency range of VHF to a few gigahertz was utilized to deter- 
mine the magnitudes of phase and intensity scintillations and their 
temporal/spatial structures during the sunspot maximum and mini- 
mum periods. The equatorial portion of the study was based on 
geostationary satellite observations at Huancayo, a station on the 
magnetic equator, and at Ascension Island, which is an equatorial 
anomaly station having an extremely disturbed irregularity environ- 
ment. The high-latitude part of the study is based on quasi-station- 
ary satellite measurements at a polar cap location (Thule) and two 
auroral locations (Goose Bay and Tromso). The Tromso observa- 
tions are augmented with the Defense Nuclear Agency HiLatsatel- 
lite beacon measurements during the solar-minimum period. The 
data indicate a strong solar cycle control of scintillation activity at 
all locations, resulting in a drastic reduction of the magnitudes and 
occurrence of scintillations during the current solar-minimum 
period. This pattern is consistent with both a reduction of F region 
ionization density and a reduction of irregularity generation in the 
solar-minimum period. At the magnetic equator the magnitude of 
scintillations at 1.5 GHz seldom exceeds 3 dB with the percentage 
occurrence > 2 dB varying from 70% during high sunspot condi- 
tions to 30% during low sunspot conditions. At the crest of the 
equatorial anomaly, on the other hand, during the solar maximum 
in 1979, fades of 20 dB at 1.5 GHz are observed 30% of the time. 


25741 (AD-A—201772/1/XAB) Semi-empirical low-lati- 
tude ionospheric model. Anderson, D.N.; Mendillo, M.; Her- 
niter, B. (Air Force Geophysics Lab., Hanscom AFB, MA 
(USA)). Apr 1987. 17p. (AFGL-TR—88-0282). NTIS, PC 
A03/MF AOl1. 

Pub. in Radio Science, Vol. 22, No. 2, 292-306(Mar-Apr 
1987). 

: Since current empirical models specifying low-latitude elec- 
tron-density profiles severely underestimate the daytime plasma 
scale height and total electron content (TEC) values, a semiempiri- 
cal low-latitude ionospheric model (SLIM) was developed that is 
not only computationally fast, but aiso more realistic. Electron-den- 
sity profiles (180-1800 km) are theoretically calculated as a function 
of latitude (every 2 deg between 24 N and 24 S dip latitude) and 
local time (every half hour, over 24 hours LT) by solving the time- 
dependent plasma-continuity equation. Using simple exponential 
functions, sets of coefficients themselves are easily stored. quickly 
retrieved and form the basis for a fast, portable, semi-empirical 
computer code. This paper describes briefly the input parameters 
used to theoretically calculate the profiles and the procedures used 
to generate the coefficients. The SLIM profiles are compared with 
the Chiu and Bent empirical models for equinox, solar maximum 
conditions, while calculated at 6300 A airglow intensities and TEC 
values are compared with available observations. The SLIM pro- 
files, their coefficients, TEC and 6300 A airglow intensities are 
available in tabular and computer formats. 


25742 (AD-A—201786/1/XAB) Birkeland currents and 
charged particles in the high-latitude prenoon region: a new 
interpretation. Bythrow, P.F.; Potemra, T.A.; Erlandson, 
R.E.; Zanetti, L.J.; Klumpar, D.M. (Johns Hopkins Univ., 
Laurel, MD (USA). Applied Physics Lab.). 17 Nov 1988. 
14p. NTIS, PC A03/MF AO1. 

Pub. in Jnl. of Geophysical Research, Vol. 93, No. A9, 9791- 
9803(1 Sep 1988). Original contains color plates: All DTIC/NTIS 
reproductions will be in black and white. 

Simultaneous, conjugate measurements of magnetic fields 
and charged particles at low altitude in the high-latitude prenoon 
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sector and the magnetosheath were made with the DMSP F7, 
HILAT, and Active Magnetospheric Particle Tracer Explorers 
(AMPTE) CCE satellites. These data show that the low-latitude 
portion of the traditional cusp particle signature is coincident with 
the prenoon region 1 current system in both hemispheres and for 
both northward and southward interplanetary magnetic fields 
(IMF). The traditional cusp Birkeland currents are associated with 
the dispersion region of cusp ions when the IMF is directed south- 
ward and with eleciron fluxes that are slightly enhanced over polar 
rain intensities. Finally, electron spectra measured by AMPTE 
CCE in the magnetosheath near 1000 MLT are similar in shape and 
energy to those acquired at low latitude by both DMSP F7 and 
HILAT. These observations indicate that for both northward and 
southward IMF, the traditional cusp particle signature is coincident 
with the region 1 Birkeland current system and maps to low alti- 
tude along field lines that thread the dayside boundary layer. The 
traditional cusp Birkeland current system flows along field lines 
that lie poleward of the region of cusp particles and the region 1 
current system. These field lines thread the plasma mantle. The tra- 
ditional cusp current system might be appropriately renamed the 
mantle Birkeland current system. 


25743 (AD-A—201787/9/XAB) Birkeland currents and 
energetic particles associated with optical auroral signatures 
of a westward traveling surge. Bythrow, P.F.; Potemra, T.A. 
(Johns Hopkins Univ., Laurel, MD (USA). Applied Physics 
Lab.). 1 Aug 1987. 10p. NTIS, PC A02/MF AOl1. 

Pub. in Jnl. of Geophysical Research, Vol. 92, No. A8, 8691- 
8699(1 Aug 1987). Original contains color plates: All DTIS/NTIS 
reproductions will be in black and white. 

The surflike auroral shape commonly associated with the 
westward traveling surge (WTS) is a remarkably repeatable feature 
of the polar auroral display. This paper examines the details of one 
such form that is located on the poleward edge of the diffuse 
aurora. This study used the simultaneous imagery, high-resolution 
magnetic field, and charged-particle measurements from the DMSP 
F7 spacecraft, acquired in the northern hemisphere. F7 is the latest 
of the DMSP series and the first to include a magnetic-field experi- 
ment. A large-scale upward-directed Birkeland current dominates 
across the entire form, colocated with precipitating electrons 
having spectra peaked from 3 to 12 keV. They appear to diverge to 
higher and lower latitudes because of an intrusion of aurora from 
lower latitudes and later local times. In the center of the intrusion, 
the Birkeland current is directed upward and elecirons exhibit ac- 
celerated spectra with a monoenergetic peak at 12 keV similar to 
spectra observed at much lower latitudes. Each of the two narrow 
arcs poleward and equatorward of the diffuse region is character- 
ized by intense upward directed Birkeland currents, inverted V 
electrons with spectra peaked from 1 to 3 keV, and enhanced ion 
fluxes. Electron spectra in both arcs suggest that these particles are 
streaming earthward from the plasma-sheet boundary layer. Thus, 
the WTS appears to result from an expansion of the plasma sheet 
and an intrusion of the plasma-sheet boundary layer into the high- 
latitude tail lobe, and is related to a Kelvin-Helmholtz instability in 
the distant magnetotail. 


25744 (AD-A—202241/6/XAB) Study of the continuous/ 
diffuse aurora using particle observations from the Dynamics 
Explorer satellites. Final technical report, 1 January 1985-17 
October 1988. Sharber, J.R.; Winningham, J.D. (Southwest 
Research Inst., San Antonio, TX (USA)). 17 Oct 1988. 72p. 
NTIS, PC A04/MF AOl1. 

Original contains color plates: All DTIC and NTIS repro- 
ductions will be in black and white. 

The continuous/diffuse (C/D) aurora and related auroral 
studies are used as the primary data observations from instruments 
on the Dynamics Explorer satellites. These satellites carried parti- 
cle-detection instrumentation referred to as the High Altitude 
Plasma Instrument (HAPI) on the DE-1 and the Low Altitude 
Plasma Instrument (LAPI) on DE-2, and together provided high- 
resolution spectral and angular measurements of electron and posi- 
tive ions at altitudes between 500 km and 4 earth radii above the 
auroral region. The objectives of the research are: (1) to provide a 
thorough description of the particle populations which produce the 
quiet and activated continuous/diffuse aurora, (2) to attempt to de- 
termine what mechanisms act within the plasma sheet and on supra- 
auroral field lines to precipitate the continuous/diffuse auroral par- 
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ticles, (3) to attempt to find a simple and effective way to model 
the effects of this aurora and (4), added during the first year of the 
contract, applying the Dynamics Explorer database to selective in- 
vestigations of of the high-latitude auroral regions. Research has in- 
cluded a description of quiet and disturbed diffuse auroral particles, 
a study of particles and waves in the diffuse aurora, an attempt to 
determine the mechanisms of the precipitation, and studies of polar 
arcs, ionization, and convection in the high-latitude regions. 


25745 (AD-A—202278/8/XAB) Substorms, plasmoids, 
flux robes, and magnetotail flux loss on March 25, 1983: 
CDAW-8. Technical report. Fairfield, D.H.; Baker, D.N.; 
Slavin, J.A.; Craven, J.D.; Frank, L.A. (Aerospace Corp., 
El Segundo, CA (USA). Laboratory Operations). 3 Oct 
1988. 70p. (TR—0088(3940-05)-1). NTIS, PC A04/MF A0O1. 

During a 9-hour period following a storm-sudden com- 
mencement, six space-craft near geosynchronous orbit, one over the 
pole, and three in the magnetotail, monitored a complex sequence 
of magnetospheric variations. Magnetic field compressions associat- 
ed with the sudden commencement were seen first by the near 
earth spacecraft and subsequently by the three down-tail spacecraft 
with increasing time delays that were consistent with the tailward 
movement of an interplanetary-shock-associated pressure enhance- 
ment. Ground magnetograms and synchronous orbit data are used 
to identify 7 substorm intensifications during this geomagnetically 
active period. Six of these intensifications are clearly associated 
with tail lobe field decreases about 18 earth radii behind the earth. 
Four of these intensifications are followed by both Bz field in- 
creases in the tail lobes at about 18 and about 30 earth radii and by 
the subsequent observation of rapidly flowing plasma sheet plasma 
at ISEE 3 about 110 earth radii down the tail. During two sub- 
storms where DE 1 was optically observing the auroral oval, the 
area of the polar cap was observed to decrease as the tail lobe field 
decreased at 18 earth radii. All these observations are consistent 
with the substorm associated release of a plasmoid at a neutral line 
near 20 earth radii ; however, the classical north-south variation of 
the plasma sheet magnetic field, thought to be characteristic of the 
passage of a plasmoid in the deep tail, was not seen in every case. 


25746 (AD-A—202415/6/XAB) Assessment of the appli- 
cation of in-situ ion-density data from DMSP (Defense Mete- 
orology Satellite Program) to modeling of transionospheric 
scintillation. Technical report, 15 September 1987-14 Septem- 
ber 1988. Secan, J.A.; Bussey, R.M. (Northwest Research 
Associates, Inc., Bellevue, WA (USA)). 15 Sep 1988. 86p. 
(NWRA-CR—88-R031). NTIS, PC A05/MF AO1. 

Modern military communication, navigation, and surveil- 
lance systems depend on reliable, noise-free transionospheric radio 
frequency channels. They can be severely impacted by small-scale 
electron density irregularities in the ionosphere which cause both 
phase and amplitude scintillation. Basic tools used in planning and 
mitigation schemes are climatological in nature and thus may great- 
ly over- and under -estimate the effects of scintillation in a given 
scenario. This report describes the second year of an investigation 
into the feasibility of using in-situ observations of the ionosphere 
from the USAF DMSP satellite to calculate estimates of irregular- 
ity parameters which could be used to update scintillation models 
in near real-time. Methods for processing DMSP Scintillation 
Meter (SM) data and for calculating estimates of C/sub K/ L from 
the SM data are described. Results of the analysis of DMSP SM 
data from a coordinated data-collection campaign run in January 
1988 are presented. 


25747 (AD-A—202510/4/XAB) Time-weighted accumula- 
tions ap(tau) and Kp(tau). Technical report. Wrenn, G.L. 
(Roayl Aerospace Establishment, Farnborough (UK)). Jul 
1988. 9p. (RAE-TR—88050). NTIS, PC A02/MF AO1. 

The planetary geomagnetic indices Kp and ap are widely 
used in space geophysics. These provide an estimate of maximum 
magnetic perturbation within a 3-hour period. Many geophysical 
properties are clearly related to the indices, through energy transfer 
from a common disturbance source, but direct correlation is often 
lacking because of poor matching between the frequency of sam- 
pling and the physical response functions. The index ap(tau) is a 
simple accumulation of the linear ap calculated with an attenuation 
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factor tau included to take account of natural temporal relaxation. 
The case for ap(tau) and the related Kp(tau) is made using applica- 
tions to the variability of the plasma environment in the ionosphere 
and inner magnetosphere. These examples of improved correlation 


suggest that time-weighted integration might profitably be applied 
to other indices. 


25748 (AD-A—202800/9/XAB) Role of hydromagnetic 
waves in the magnetosphere and the ionosphere. Final report, 
1 February 1985-31 January 1988. Kuo, S.P. (Polytechnic 
Univ., Farmingdale, NY (USA). Weber Research Inst.). 
May 1988. 12ip. (POLY-WRI—1537-88). NTIS, PC A06/ 
MF AOl1. 

The topics of investigation are divided into four general cat- 
egories: (a) cavity modes of the magnetosphere resulting in the dis- 
crete spectrum of the resonant ultralow-frequency waves; (b) a hy- 
dromagnetic code for the numerical study of the coupling of hydro- 
magnetic waves in the dipole model of the magnetosphere; (c) a 
theoretical model developed for explaining the phenomenon of 
plasma line overshoot observed in the ionospheric HF heating ex- 
periments; and (d) thermal filamentation instability as the mecha- 
nism for generation of large-scale field-aligned ionospheric irregu- 
larities. For the first two topics, the hydromagnetic-wave equations 
are analyzed analytically in cylindrical model of the magnetosphere 
and numerically in dipole model of the magnetosphere, respective- 
ly. While the steady-state eigenvalue problem is studied in the first 
topic, the second topic is generalized to the boundary-value prob- 
lem considering the coupling between hydromagnetic waves in the 
realistic geometry of the magnetosphere. For the third topic, a non- 
linear turbulent theory (resonance instability excited by a powerful 
high frequency in the ionosphere). For the last topic, the thermal 
nonlinearity gives rise to the mode-mode coupling; threshold field 
and the growth rate of the instability are derived. 


25749 (FASAC-TAR—4040) Soviet ionospheric modifica- 
tion research. Duncan, L.M.; Carlson, H.C.; Djuth, F.T.; 
Fejer, J.A.; Gerson, N.C.; Hagfors, T.; Newman, D.B. Jr.; 
Showen, R.L. (Science Applications International Corp., 
McLean, VA (USA)). Jul 1988. 206p. NTIS, PC A10/MF 
AOl. 

Soviet published literature in ionospheric modification re- 
search by high-power radio waves is assessed, including an evalua- 
tion of its impact on and applications to future remote-sensing and 
telecommunications systems. This assessment is organized to place 
equal emphasis on basic research activities, designed to investigate 
both the natural geophysical environment and fundamental plasma 
physics; advanced research programs, such as those studying artifi- 
cial ionization processes and oblique high-power radio propagation 
and practical system applications and operational limitations ad- 
dressed by this research. The assessment indicates that the Soviet 
Union sustains high-quality theoretical and experimental research 
programs in ionospheric modification, with a breadth and level of 
effort greatly exceeding comparable Western programs. Soviet the- 
oretical research tends to be analytical and intuitive, as compared 
to the Western emphasis on numerical simulation techniques. The 
Soviet experimental approach is less exploratory, designed princi- 
pally to confirm theoretical predictions. Although limited by inferi- 
or diagnostic capabilities, Soviet experimental facilities are more nu- 
merous, Operate on a more regular basis, and transmit radio wave 
powers exceeding those os Western facilities. Because of its broad 
scope of activity, the Soviet Union is better poised to quickly ex- 
ploit new technologies and system applications as they are devel- 
oped. This panel has identified several key areas of Soviet research 
activity and emerging technology that may offer long-term oppor- 
tunities for remote-sensing and telecommunications advantages. 
However, we have found no results that suggest imminent break- 
through discoveries in these fields. 


25750 (JINR-E—2-88-343) Modelling of narrow air 
showers. Arkhestov, G.Kh.; Beshtoev, Kh.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation; AN SSSR, Moscow (USSR). 
Inst. Yadernykh Issledovanij). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1988. 10p. NTIS (US Sales Only), PC A02/ 
MF AOI - OSTI; INIS. Order Number DE88706309/JAW. 
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Submitted to the journal Acta Phys. Pol. . 

Calculations are made for the distributions of central densi- 
ties (of electromagnetic particles) by integrating over radii R~0.4 
m and R~0.8 m, and for spectrum over the total number of parti- 
cles in a shower, as well as for the distributions of over the frac- 
tions of the full number of particles in a (maximum) detector for 
thresholds of N/sub c/=170 and N/sub c/2625 particles. Compar- 
ison with the experimental data is performed. 13 refs.; 4 figs.; 3 refs. 


25751 (PB—89-145924/XAB) Kiruna Geophysical Data: 
Data Summary 88/4-6, April-June 1988. Thelin, B. (Swedish 
Inst. of Space Physics, Kiruna (Sweden)). 1988. 5ip. NTIS, 
PC E04/MF AOl1. 

See also PB—87-158138. 

The report is a collection of results of ground-based more or 
less continuous measurements of upper atmosphere variables carried 
out at Swedish Institute of Space Physics. The authors objective 
with the data summary is to present current geophysical data, relat- 
ed to polar upper atmospheric conditions, to those who require it 
for their research work. 


25752 On the source of diffuse, suprathermal ions ob- 
served in the vicinity of the Earth’s bow shock. Gosling, J.T.; 
Thomsen, M.F.; Bame, S.J.; Russell, C.T. (Los Alamos Na- 
tional Laboratory, University of California, Los Alamos, 
New Mexico). Journal of Geophysical Research; 94: No. A4, 
3555-3564(1 Apr 1989). 

Using the fast plasma experiment (FPE) data from ISEE 2, 
we have searched for “diffuse,” suprathermal ion events that oc- 
curred when the interplanetary magnetic field was nearly radial and 
when the spacecraft was upstream from the Earth’s bow shock at 
local times greater than 1530. For such conditions the field lines 
sampled should not approach closer than {similar—to}4 R/sub E/ 
to the Earth’s magnetopause according to present models of the 
flow of the solar wind around the magnetosphere. A number of dif- 
fuse ion events satisfying these selection criteria have been found, 
two of which are described in detail in this paper. At energies 
below 40 keV (the highest energy sampled by the FPE) these 
events are representative of the vast majority of diffuse ion events 
detected by the FPE independent of field orientation and local 
time. In particular, the events are observed in association with 
large-amplitude, low-frequency magnetic field fluctuations; the su- 
prathermal particle velocity distributions are roughly isotropic in 
the solar wind frame; and the spectra appear to extend smoothly to 
energies beyond 40 keV. Owing to the special field geometry se- 
lected for these events, it is highly unlikely that the events studied 
could be the result of leakage of suprathermal ions from the magne- 
tosphere. Rather, the suprathermal ions are almost certainly accel- 
erated out of the solar wind by processes operating in the vicinity 
of the bow shock. The fact that these specially selected events have 
characteristics that are typical of diffuse ion events in general as ob- 
served by the FPE suggests that shock processes are the prime 
cause of diffuse ion events observed in the vicinity of the bow 


shock at energies below 40 keV. copyright American Geophysical 
Union 1989 
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REFER ALSO TO CITATION(S) 24739, 24921, 25118, 25918, 25923, 26059 


25753 (AD-A—201831/5/XAB) Shape resonance and 
non-Franck-Condon behavior in the photoelectron spectra of 
OQ, produced by (2+1) multiphoton ionization via 3S sigma 
Rydberg states. Miller, P.J.; Li, L.; Chupka, W.A.; Colson, 
S.D. (Yale Univ., New Haven, CT (USA). Sterling Chemis- 
try Lab.). 15 Sep 1988. 3p. NTIS, PC A02/MF AOl1. 

Pub. in Jnl. of Chemical Physics, Vol. 89, No. 6, 3921- 
3922(15 Sep 1988). 

The (2+1) MPI photoelectron spectra of the v=0-3 vibra- 
tional levels of both the singlet pi and triplet pi states were meas- 
vied. A dominant feature is the strong deviation from v conserva- 
tion for v > 0. The spectra are discussed in terms of non-Franck- 
Condon effects and shape resonances. Other mechanisms are also 
briefly discussed that could preferentially enhance processes for 
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which the change in the vibrational quantum number is greater 
than zero. 


25754 (AD-A—202025/3/XAB) Comment on: observation 
of strong Rydberg-valence mixing in the E (3) Sigma (u) (-) 
state of O2 by 3+1 multiphoton ionization photoelectron 
spectroscopy. Katayama, D.H. (Air Force Geophysics Lab., 
Hanscom AFB, MA (USA)). 15 Oct 1988. 3p. (AFGL- 
TR—88-0318). NTIS, PC A02/MF AOl1. 

Pub. in Jnl. of Chemical Physics, Vol. 189, No. 8, 5349- 
5350(15 Oct 1988). 

A recent paper on the 3 + 1 MPI photoelectron spectrum 
of O via it s E 3 Sigma (u)(-) state shows that the so-called longest 
band has a strongly mixed Rydberg-valence character. To prevent 
confusion it should be noted that this E state was relabeled B’ 3 
Sigma (u)(-) because of this mixture and its formation from the 
upper state of the well-known Schumann-Runge bands; namely, B 3 
Sigma (u)(-). Based on theoretical calculations, the B’ 3 Sigma (u)(-) 
state was predicted to have as its first three vibrational levels, the 
longest, second, and third bands at 1244, 1206, and 1172 A. Also 
show that their MPI data agree with the longest being a (0,0) band 
which they report is in contrast to the original assignment who as- 
signed it as (1,0). It is necessary to point out that the original as- 
signment was changed on the basis of a reanalysis of the spectros- 
copic data. The longest, second, and third bands should indeed be 
the (0,0), (1,0), and (2,0) bands of the B’ 3 Sigma (u){-) -X 3 Sigma 
(gX-) transition. More recent work on the O, absorption spectrum 
at high temperature supports these vibrational assignments. 


25755 (AD-A—202384/4/XAB) Fast, high-current 
pulsed-discharge device for the inner-shell excitation of atoms 
and ions. King, D.A.; Caro, R.G. (Stanford Univ., CA 
(USA). Edward L. Ginzton Lab.). Apr 1987. 10p. NTIS, 
PC A02/MF AOl1. 

Pub. in IEEE Jnl. of Quantum Electronics, Vol. QE-23, No. 
4, 418-425(Apr 1987). 

Operation of a fast pulsed, high-current, table-top discharge 
device for the excitation of energetic atomic and ionic levels is re- 
ported. The peak current was 16.4 kA at a current density of 1.1 
kA/sq.cm. A high degree of excitation of energetic states of atomic 
and ionic Cs by hot electrons was demonstrated. In particular, the 
population density in the level Cs II ((Sp56s) 3/23/2 J = 2, at 13.33 
eV above the Cs II ground state, was measured to be (6 + or - 4) x 
10'*/cc at a measured electron density of (1.3 + or - 0.5) x 10**/cc. 
These population densities were an order of magnitude larger than 
those produced in previous discharge devices. 


25756 (BNL—42407) Recent progress in annihilation re- 
lated studies by slow positrons. Lynn, K.G. (Brookhaven 
National Lab., Upton, NY (USA)). 1989. Contract AC02- 
76CH00016. 6p. (CONF-890292—1). NTIS, PC A02 - 
OSTI. Order Number DE89009365/JAW. 

From Positron utilization research workshop; Tokyo, Japan 
(7 Feb 1989). 

The field of slow-positron physics has expanded significantly 
in the last few years to include particles and atomic physics but has 
been most extensive in those associated with condensed matter or 
material science. This can primarily be attributed to the develop- 
ment of more efficient moderators. These moderators have been as- 
sociated with both laboratory- and facility-based beams. In this 
paper I will focus only on the material-science aspects however. 
Positron can and are being used to examine all of the various fields. 
I feel the contribution in all these areas will be significant. I will 
primarily discuss those developments that have been developed in 
the area of interface science; a field that has both scientific and 
technological importance and has a limited number of nondestruc- 
tive probes used in studying a buried interface. Interfaces are tech- 
nologically important for applications such as electrical properties 
and mechanical properties. Such applications help to motivate the 
fundamental research of interface properties and dynamics, which is 
necessary to develop the basic understanding of new types of inter- 
faces. The role of the interface is also important since it limited 
length of this paper. Results will be presented in interface studies 
that have occurred in the last year, including some unpublished re- 
sults obtained at Brookhaven over the past few months. This field 
is in the early stages and I expect that the full utilization of this 
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relatively new probe can be anticipated in the next few years. 17 
refs., 7 figs. 


25757 (BNL—42524) Design of a grating for studying 
Smith-Purcell radiation and electron acceleration. Fernow, 
R.C. (Brookhaven National Lab., Upton, NY (USA)). 1989. 
Contract AC02-76CHO00016. 18p. (CONF-890197—7). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010572/JAW. 

From Advanced accelerator concepts workshop; Lake Ar- 
rowhead, CA, USA (9 Jan 1989). 

We describe work on the design of a diffraction grating 
which we intend to use for studying the production of Smith-Pur- 
cell radiation and the acceleration of electrons. We have developed 
computer codes based on the solution of the appropriate Maxwell's 
equations. A specific grating profile is given which is feasible to 
construct and which supports enhanced surface accelerating modes. 
We examine the possibility of using the Smith-Purcell effect to 
make a beam position monitor. 13 refs., 10 figs., 2 tabs. 


25758 (BNL—42583) Experiments with a synchrotron x- 
ray source and conventional, ECR, and storage-ring ion 
sources. Jones, K.W.; Johnson, B.M.; Meron, M. (Brookha- 
ven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 13p. (CONF-881154—6). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010567/JAW. 

From International symposium on electron beam ion sources 
and their applications; Upton, NY, USA (14 Nov 1988). 

The present intensities of photon beams produced by syn- 
chrotron-radiation x-ray sources and of ion beams from convention- 
al ion sources, electron-cyclotron resonance ion scurces (ECRIS), 
and cooled heavy-ion storage rings (CHISR) make possible investi- 
gations of photoionization and photoexcitation processes that have 
not previously been feasible. An evaluation of the signal and back- 
ground rates for experiments that employ the different types of ion 
sources is given here. 11 refs., 3 figs., 6 tabs. 


25759 (CONF-881151—61) Laser/rf spectroscopic tech- 
niques in fast ion beams. Young, L.; Mansour, N.B.; Din- 
neen, T.P. (Argonne National Lab., IL (USA)). 1988. Con- 
tract W-31109-ENG-38. 14p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89009857/JAW. 

From International conference on the application of accel- 
erators in research and industry; Denton, TX, USA (7 Nov 1988). 

The perturbation free environment and kinematically com- 
pressed velocity distribution of ion beams are ideal for high preci- 
sion spectroscopic measurements using laser techniques. The limita- 
tions in the optical techniques are explored and the evolution to 
laser-rf double resonance techniques is described. Using the double 
resonance technique a 150-fold improvement in precision is 
achieved. Problems in applying the double resonance technique are 
encountered at low rf frequencies. A novel method based upon 
stimulated resonance Raman spectroscopy is described which cir- 
cumvents these problems. 5 figs. 


25760 (DOE/ER/13549—3) Electron transfer, ionization, 
and excitation in atomic collisions: Progress report. Winter, 
T.G. (Pennsylvania State Univ., University Park (USA). 
Dept. of Physics). 1989. Contract FG02-86ER13549. 6p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010046/JAW. 

The fundamental processes of electron transfer, ionization, 
and excitation in ion-atom collisions are being studied at Penn State 
by Winter. (The related work of Alston, who recently came to 
Penn State, is not described here since he is not at present funded 
by DOE.) These collision processes are treated in the context of 
simple one- or two-electron systems in order to provide unambig- 
uous results and reveal more clearly the collisional mechanisms. 
Three coupled-state calculations are being carried out over the 
present three-year period and are discussed here: a Sturmian-pseu- 
dostate study of electron transfer in collisions between protons and 
the hydrogenic ions He*, Li*, Be, ...; a triple-center, atomic-state 
study of ionization in collisions between a particles and H(Is) atoms 
and between protons and Het (Is) ions; and a coupled-state study of 
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electron transfer and excitation in collisions between protons and 
neutral He atoms. 


25761 (DOE/ER/13751—2) Theoretical atomic and mo- 
lecular physics: Progress report, July 1, 1988 through June 
30, 1989, Lane, N.F. (Rice Univ., Houston, TX (USA)). 3 
Apr 1989. Contract FG05-87ER13751. 9p. NTIS, PC A02/ 
MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89010001/JAW. 

The theoretical atomic and molecular physics program at 
Rice University emphasizes fundamental questions regarding the 
structure and collision dynamics of various atomic and molecular 
systems with some attention given to atomic processes at surfaces. 
Our activities have been centered on continuing the projects initiat- 
ed last year as well as beginning some new studies. These include: 
differential elastic and charge-transfer scattering and alignment and 
orientation of the excited electron cloud in ion-atom, atom-atom 
and ion-molecule collisions, using a molecular-orbital representation 
and both semiclassical and quantal methods; quenching of low-lying 
Rydberg states of a sodium atom in a collision with a rare-gas 
atom, using a semiclassical representation; so far, target atoms He, 
Ne and Ar have been studied; chemiionization and ion-pair forma- 
tion in a collision of a Li atom with a metastable He atom at inter- 
mediate collision energies, using a combination of quantal and semi- 
classical methods; Penning ionization of alkali atoms Na and K, 
using advanced Cl and Stieltjes imaging methods; radiative and 
nonradiative charge-transfer in He* + H collisions at ultra-low col- 
lision energies, using quantal methods; elastic and inelastic process- 
es in electron-molecule collisions, using the continuum-multiple- 
scattering method; and inelastic collision processes in dense, high- 
temperature plasmas. Selected highlights of our research progress 
are briefly summarized in this paper. 


25762 (DOE/ER/13885—1) The glow discharge as an 
atomization and ionization device: Progress report, 1 Septem- 
ber 1987--31 October 1988. Harrison, W.W. (Florida Univ., 
Gainesville (USA). Dept. of Chemistry). 1988. Contract 


FG05-88ER 13885. 17p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89009993/JAW. 

This report discusses the following topics: interference re- 
moval by collision induced dissociation; electrothermal vaporization 
into a glow discharge; and glow discharge sputter studies. 11 figs. 
(LSP) 


25763 (GSI—89-17(prepr.)) K-shell ionization in relativis- 
tic ion-atom collisions. Mehler, G.; Rumrich, K.; Greiner, 
W.; Soff, G. (Bosch (R.) G.m.b.H., Stuttgart (Germany, 
F.R.). Zentralstelle Rechneranwendungen im Technischen 
Bereich; Frankfurt Univ. (Germany, F.R.). Inst. fuer Theor- 
etische Physik; Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). (Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Theoretische Physik; Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Feb 1989. 34p. Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.). 

We present calculations of K-shell ionization probabilities in 
asymmetric ion-atom collisions at relativistic velocities of the pro- 
jectile. The time-dependent Dirac equation is represented as a 
system of coupled differential equations. The transition probabilities 
are determined using the coordinate space method. This necessitates 
an extension of the angular momentum coupling compared with 
nonrelativistic collision systems. Effects of the relativistic projectile 
motion on the coupling matrix elements and their consequences on 
K-shell ionization are discussed. 


25764 (HMI-B—440) Investigation of impact-parameter 
dependent double differential electron emission probabilities 
in proton-helium collisions. Schiwietz, G. (Hahn-Meitner-In- 
stitut Berlin G.m.b.H. (Germany, F.R.). Bereich Kern- und 
Strahlenphysik; Technische Univ. Berlin (Germany, F.R.). 
Fachbereich Physik). Jul 1986. 94p. (In German). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE88757398/JAW. 

The process of ionization in ion-atom collisions was investi- 
gated. Thus absolute double differential electron emission yields 
were measured for the collision system H/sup +/+He. The exper- 
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imental results are compared with theoretical results partially calcu- 
lated in this work. For the coincidence measurements an electron 
time-of-flight spectrometer with a large solid angle was construct- 
ed. For the measurement of the scattered projectiles a fast position 
sensitive ion detector and a data preprocessing unit were devel- 


oped. 


25765 (INIS-mf—11421) Electron spectroscopy of colli- 
sional excited atoms. Coincidence analysis of the Li/sup + /- 
He collision system. Straten, P. van der. (Rijksuniversiteit 
Utrecht (Netherlands)). 25 Nov 1987. 180p. (In Dutch). 
NTIS (US Sales Only), PC A09/MF AOi - OSTI; INIS. 
Order Number DE89609588/JAW. 

Includes summary in Dutch. 

In this thesis measurements are described in which coinci- 
dences are detected between scattered projectiles and emitted elec- 
trons. This yields information on two-electron excitation processes. 
In order to show what can be learnt from coincidence experiments 
a detailed theoretical analysis is given. The transition amplitudes, 
which contain all the information, are introduced (ch.2). In ch.3 the 
experimental set-up is shown. The results for the Li/sup +/-He 
system are shown in ch. 7 and are compared with predictions based 
on the Molecular-Orbitalmodel which however does not account 
for two-excitation mechanisms. With the transition amplitudes also 
the wave function of the excited atom has been completely deter- 
mined. In ch.8 the shape of the electron cloud, induced by the col- 
lision, is derived from the amplitudes. The relation between the os- 
cillatory motion of this cloud after the collision and the correlation 
between the two electrons of the excited atom is discussed. In ch. 6 
it is shown that the broad structures in the non-coincident energy 
spectra of the Li/sup +/-He system are erroneously interpretated 
as a result of electron emission from the (Li-He)/sup +/-quasimole- 
cule. A model is presented which explains, based on the results ob- 
tained from the coincidence measurements, these broad structures. 
In ch. 4 the Post-Collision Interaction process is treated. It is 
shown that for high-energy collisions, in contrast with general as- 
sumptions, PCI is important. In ch. 5 the importance of PCI-proc- 
esses in photoionization of atoms, followed by Auger decay, are 
studied. From the formulas derived in ch. 4 simple analytical results 
are obtained. These are applied to recent experiments and good 
agreement is achieved. 140 refs.; 55 figs.; 9 tabs. 


25766 (INIS-mf—11423) Multiphoton ionization for hy- 
drogen plasma diagnostics. Bonnie, J.H.M. (Amsterdam 
Univ. (Netherlands)). 25 Nov 1987. 115p. NTIS (US Sales 
Only), PC A06/MF AO1 - OSTI; INIS. Order Number 
DE89609601/JAW. 

Includes summary in Dutch. 

In this thesis the processes leading to the formation of nega- 
tive ions (H/sup -/) in hydrogen discharges are studied. These ions 
enable efficient production of a beam of fast neutral particles. Such 
beams are applied in nuclear fusion research. A model has been 
generally accepted in which H/sup -/ is formed by means of disso- 
ciative attachment (DA) of electrons to vibrationally excited hydro- 
gen molecules [H/sub 2/(4u")] molecule: when 4u” is low, electron 
emission is most probable, but when 4u” is high, H/sup -/ produc- 
tion dominates. A necessary preliminary to the DA process is the 
presence of sufficient [H/sub 2/(4u")] molecules with 4u” > 4. By 
determining the densities of hydrogen molecules in the various vi- 
brational levels as a function of the various discharge parameters 
(scaling laws), insight can be gained into the extent to which the 
DA process contributes to H/sup -/ formation. Since the de-excita- 
tion of [H/sub 2/(4u”’)] molecules by H atoms is expected to have a 
large cross section, it is also relevant to determine the scaling laws 
for atomic hydrogen. This thesis gives an account of the develop- 
ment of an experimental setup for obtaining such measurements, 
and reports the first results achieved. In view of the anticipated 
density of the vibrationally excited molecules and the detection 
limit considered feasible, the diagnostic chosen was resonance-en- 
hanced multiphoton ionization (REMPI). The principle is based on 
state-selective ionization with REMPI of particles effusing from the 
discharge chamber through an aperture in the wall. The ions pro- 
duced in the REMPI-process are then detected. The use of both an 
electric and a magnetic field makes it possible to distinguish the 
REMPI ions from those originating elsewhere, such as plasma ions 
or photodesorption ions. 145 refs.; 25 figs.; 6 tabs. 
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25767 (KU-HCOE-FL2-R—88-12) Propensity rules for 
orientation in heavy particle collisions. Andersen, N.; Ander- 
sen, T.; Nielsen, S.E. (Aarhus Univ. (Denmark). Inst. of 
Physics; Copenhagen Univ. (Denmark). Fysisk Lab. 2; Co- 
penhagen Univ. (Denmark). Fysisk Lab. 2; Copenhagen 
Univ. (Denmark). Kemisk Lab. 3). (Copenhagen Univ. 
(Denmark). H.C. Oersted Inst.; Aarhus Univ. (Denmark). 
Inst. of Physics). 1988. 19p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88757432/JAW. 

A ‘perfect scattering experiment’ allows full determinaiiou of 
an atomic state produced in a collision event, and is parametrized in 
terms of a complete set of alignment and orientation parameters de- 
scribing the shape and dynamics of the excited state. For electron- 
atom collisions the last few years have witnessed important ad- 
vances in uncovering the mechanisms controlling these parameters. 
This paper reviews parallel, recent progress in the understanding of 
the physical origin of the orientation of atomic states for direct ex- 
citation by heavy particle impact. Theoretical anlysis of the simple 
model case of S->P excitation leads to the formulation of a pro- 
pensity rule for the orientation, valid at the impact velocity where 
excitation is most important. New experimental results support the 
theoretical predictions and illustrate the validity range of the pro- 
pensity rule. Finally, various generalizations and their experimental 
implications will be discussed. 


25768 (KU-HCOE-FL2-R—88-13) Excitation in simple 
collision systems. Andersen, N. (Aarhus Univ. (Denmark). 
Inst. of Physics). (Copenhagen Univ. (Denmark). H.C. Oer- 
sted Inst.; Aarhus Univ. (Denmark). Inst. of Physics). 1988. 
6p. Special print from Phys. Scr. (T) (1988) v. 23 p. 131- 
135. 


The paper reviews the present understanding of the mecha- 
nisms and collision dynamics responsible for excitation of outer 
shell electrons in atomic collisions. Experimental and theoretical re- 
sults at increasing levels of sophistication are presented for selected 
model systems, culminating in so-called perfect scattering experi- 
ments which determine the quantum-mechanical state of the system 
completely. When theory and experiment agree at this level, one 
can go no further. 


25769 (KU-HCOE-FL2-R—88-14) Collision-produced 
atomic states. Andersen, N. (Aarhus Univ. (Denmark). Inst. 
of Physics; Copenhagen Univ. (Denmark). Fysisk Lab. 2). 
(Copenhagen Univ. (Denmark). H.C. Oersted Inst.; Aarhus 
Univ. (Denmark). Inst. of Physics). 1988. 34p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757433/JAW. 

The last 10-15 years have witnessed the development of a 
new, powerful class of experimental techniques for atomic collision 
studies, allowing partial or complete determination of the state of 
the atoms after a collision event, i.e. the full set of quantum-me- 
chanical scattering amplitudes or - more generally - the density 
matrix describing the system. Evidently, such studies, involving de- 
termination of alignment and orientation parameters, provide much 
more severe tests of state-of-the-art scattering theories than do total 
or differential cross section measurements which depend on diago- 
nal elements of the density matrix. The off-diagonal elements give 
us detailed information about the shape and dynamics of the atomic 
states. Therefore, close studies of collision-produced atomic states 
are currently leading to deeper insights into the fundamental physi- 
cal mechanisms governing the dynamics of atomic collision events. 
The first part of the lectures deals with the language used to de- 
scribe atomic states, while the second part presents a selection of 
recent results for model systems which display fundamental aspects 
of the collision physics in particularly instructive ways. I shall here 
restrict myself to atom-atom collisions. The discussion will be fo- 
cused on states decaying by photon emission though most of the 
ideas can be easily modified to include electron emission as well. 
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25770 (KU-HCOE-FL2-R—88-15) Collisional alignment 
and orientation of atomic outer shells. Pt. 1. Direct excitation 
by electron and atom impact. Andersen, N.; Gallagher, J.W.; 
Hertel, I.V. (Joint Inst. for Lab. Astrophysics, Boulder, CO 
(USA); National Bureau of Standards, Boulder, CO (USA)). 
(Copenhagen Univ. (Denmark). H.C. Oersted Inst.; Joint 
Inst. for Lab. Astrophysics, Boulder, CO (USA); National 
Inst. of Standards and Technology, Boulder, CO (USA)). 
ao 7 Special print from Phys. Rep. (Jul 1988) v. 165(1/ 
p. 1-7. 

The study of polarization of atomic radiation emitted after 
impact excitation has yielded an enormous wealth of detailed infor- 
mation on the mechanism and dynamics of collisional excitation and 
energy transfer, both in electron and heavy particle impact studies. 
In these studies, the beam of electrons, ions or fast atoms used to 
excite the target atoms provides a suitable quantization axis with re- 
spect to which the polarization of the fluorescent light of the excit- 
ed atoms is detected. From these data information on the cross sec- 
tions for the different magnetic substates of the excited atom is ex- 
tracted, imparting a great deal of insight into impact mechanisms 
for both outer and inner shell excitation. It is our aim to provide a 
comprehensive review including all data available in the literature 
presented in a standardized and easily accessible fashion. In this 
review we include only alignment and orientation studies, which 
have a well-defined planar symmetry, i.e., in which the initial and 
final relative momentum of the interacting particles are well de- 
fined by differential scattering techniques. We do not make a major 
distinction between heavy-particle and electron impact excitation: 
In fact, one of our aims is to demonstrate similarities between the 
two fields from a technical as well as from a conceptual point of 
view. The review is divided into three parts: This first part (I) deals 
with direct excitation of atoms by electrons and fast atoms or ions. 
Section 2 gives an introduction to the general concepts and ideas 
behind this kind of study and a description of typical experimental 
setups. Section 3 deals with electron impact excitation of atoms, 
starting with the simplest case of electron-helium collisions which 
may be fully described by two parameters, followed by more com- 
plex cases such as electron impact excitation of hydrogen and the 
heavy rare gases. Section 4 describes the results for direct excita- 
tion by atomic impact. 


25771 (KU-HCOE-FL2-R—88-16) Influence of coherence 
on associative ionization in Na(3p)+ Na(3p) collisions. Meijer, 
H.A.J.; Pelgrim, T.J.C.; Heideman, H.G.M.; Morgenstern, 
R.; Andersen, N. (Rijksuniversiteit Utrecht (Netherlands). 
Fysisch Lab.; Rijksuniversiteit Groningen (Netherlands). 
Kernfysisch Versneller Inst.; Aarhus Univ. (Denmark). Inst. 
of Physics). (Copenhagen Univ. (Denmark). H.C. Oersted 
Inst.; Rijksuniversiteit Utrecht (Netherlands). Fysisch Lab.; 
Rijksuniversiteit Groningen (Netherlands). Kernfysisch 
Versneller Inst.; Aarhus Univ. (Denmark). Inst. of Physics). 
1988. 5p. Special print from Phys. Rev. Lett. (28 Dec 1987) 
v. 59(26) p. 2939-2942. 

We have investigated the associative ionization of Na atoms 
in two counterpropagating thermal beams independently excited by 
various combinations of linearly and circularly polarized light. In 
this way information about coherence contributions to the ion 
signal has been obtained for the first time. These contributions 
which correspond to off-diagonal elements of the detection matrix 
have hitherto been neglected, but are of the same magnitude as the 
cross sections themselves and depend on the velocity. 


25772 (KU-HCOE-FL2-R—88-17) Orientation of Na(3p) 
states excited in Na-He collisions. Andersen, N.; Andersen, 
T.; Dalby, P.; Royer, T. (Aarhus Univ. (Denmark). Inst. of 
Physics). (Copenhagen Univ. (Denmark). H.C. Oe6ersted 
Inst.; Aarhus Univ. (Denmark). Inst. of Physics). 1988. 16p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88757434/JAW. 

The orientation of Na(3p) states created in 3-13 keV Na(3s)- 
He collisions has been studied by the polarised photon-scattered 
particle coincidence technique at scattering angles corresponding to 
the impact-parameter range 1-2 a.u. In the standard geometry, at 
large impact parameters the excitation process exhibits a very high 
degree of orientation with about 90% of the Na(3p) states having 
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m/sub 1/=-1. Strong reduction in this propensity is observed at 
impact parameters smaller than about 1.3 a.u., where a molecular 
curve crossing causes simultaneous He(n=2) excitation. In this 
region, also ionisation becomes important. 


25773 (KU-HCOE-FL2-R—88-i8) Cross sections and co- 
herence terms for associative ionization of two differently ex- 
cited Na(3p) atoms. Meijer, H.A.J.; Pelgrim, T.J.C.; Heide- 
man, H.G.M.; Morgenstern, R.; Andersen, N. (Rijksuniver- 
siteit Utrecht (Netherlands). Buys Ballotlaboratorium; Rijk- 
suniversiteit Groningen (Netherlands). Kernfysisch Vers- 
neller Inst.; Copenhagen Univ. (Denmark). Fysisk Lab. 2). 
(Copenhagen Univ. (Denmark). H.C. Oersted Inst.; Rijksun- 
iversiteit Groningen (Netherlands). Kernfysisch Versneller 
Inst.). 1988. 67p. NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE88757435/JAW. 

The associative ionization process in thermal Na(3p)-Na(3p) 
encounters has been studied in a series of crossed-beam experiments 
where the light polarization of the two laser beams preparing the 
excited atoms before collision was varied independently. It is 
shown how in this way maximum possible information for our ge- 
ometry is extracted about the dependence of the ion formation 
process on the shape and spatial orientation of the electron clouds 
of the two approaching atoms, including all coherence terms. The 
experimental findings are discussed in the light of recent theoretical 
results for the states of the Na/sub 2/ molecule. It is concluded that 
just a few of the possible geometrical approaches are favourable for 
molecular-ion formation. 


25774 (KU-HCOE-FL2-R—88-19) Collision spectroscopy 
with aligned and oriented atoms. Pt. 1. Charge transfer in H/ 
sup +/-Na (3s,3p) collisions. Royer, R.; Dowek, D.; 
Houver, J.C.; Pommier, J.; Andersen, N. (Paris-11 Univ., 91 
- Orsay (France). Lab. de Collisions Atomiques et Molecu- 
laires; Copenhagen Univ. (Denmark). Fysisk Lab. 2). (Co- 
penhagen Univ. (Denmark). H.C. Oersted Inst.). 1988. 31p. 


NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88757436/JAW. 

Electron capture processes in the H/sup +/-Na(3s) and H/ 
sup +/-Na(3p) collisions are experimentally investigated in the 0.3- 
3 keV energy range using a crossed beam experiment. The excited 
Na(3p) target is produced with a well-defined alignment using laser 
pumping. The time of flight technique enables the identification of 
all the H(n)+Na/sup +/ channels populated in the collision. Total 
cross section ratios o/sub 3p/(n=2)/oa/sub 3s/(n=2), o/sub 3p/ 
(n=3)/o/sub 3s/(n=2) and o/sub 3s/(n=3)/oa/sub 3s/(n=2) for 
the production cf H(n=2) and H(n=3) are measured in the H/sup 
+/-Na(3s) and H/sup +/-Na(3p) collisions. They reveal a strong 
dominance of the production of H(n=2) in the H/sup +/-Na(3p) 
collision, especially for energies below 1 keV. 


25775 (KU-HCOE-FL2-R—88-20) Complete description 
of electron-atom collision events. Andersen, N. (Copenhagen 
Univ. (Denmark). Fysisk Lab. 2; Joint Inst. for Lab. Astro- 
physics, Boulder, CO (USA)). (Copenhagen Univ. (Den- 
mark). H.C. Oersted Inst.; Joint Inst. for Lab. Astrophysics, 
Boulder, CO (USA)). 1988. 23p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88757437/JAW. 

An overview is given of recent theoretical, experimental, 
and conceptual progress in the study of alignment and orientation 
of atomic outer shells excited in electron-atom collisions. 


25776 (KU-HCOE-FL2-R—88-21) Direct transitions 
among atomic states of negative reflection symmetry in the 
scattering plane: Li(2p/sub 0/,3p/sub 0/,3d/sub +-1/)-He 
collisions. Nielsen, S.E.; Andersen, N. (Copenhagen Univ. 
(Denmark). Kemisk Lab. 3; Copenhagen Univ. (Denmark). 
Fysisk Lab. 2). (Copenhagen Univ. (Denmark). H.C. Oer- 
sted Inst.). 1988. 19p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88757438/JAW. 

This paper reports coupled channel model calculations of 
direct transitions in Li-He collisions among excited Li-states of neg- 
ative reflection symmetry in the scattering plane. Using the natural 
coordinate frame, transition probabilities and orientation and align- 
ment parameters are predicted as functions of impact energy and 
impact parameter for various initial states. It is found that for geo- 
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metrical reasons transition probabilities are one to two orders of 
magnitude smaller than for corresponding states with positive re- 
flection symmetry. Some experimental consequences of this finding 
are pointed out. 


25777 (PPPL—2593) Measurement of the quenching of 
spontaneous emission coefficients in laser-produced plasmas, 
Chung, Y.; Hirose, H.; Suckewer, S. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1989. Contract AC02- 
76CH03073. 34p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010269/JAW. 

The quenching of Einstein A-coefficients was observed by 
measuring the branching ratio of visible and XUV line intensities 
for CIV, CIII, and NV ions. 16 refs., 11 figs., 1 tab. 


25778 (UCID—21627) The Livermore bremsstrahlung 
data base. Cullen, D.E.; Perkins, S.T. (Lawrence Livermore 
National Lab., CA (USA)). 23 Feb 1989. Contract W-7405- 
ENG-48. 49p. NTIS, PC A03 - OSTI. Order Number 
DE89010254/JAW. 

At the present time we are extending Lawrence Livermore 
National Laboratory's capability to perform coupled photon-elec- 
tron transport calculations by creating data bases containing the 
most up to date currently available data to describe the interaction 
of electrons and photons with media and coupling between elec- 
trons and photons. The energy range of interest is 10 eV to 100 
GeV. Initially only neutral atoms (Z = 1 to 100) will be consid- 
ered; only after the initial objectives of the project have been 
reached will ionized atoms and molecular effects be considered. 5 
refs. 


25779 (UCID—21628) The Livermore electron impact 
ionization data base. Perkins, S.T.; Cullen, D.E. (Lawrence 
Livermore National Lab., CA (USA)). 2 Feb 1989. Contract 
W-7405-ENG-48. 13p. NTIS, PC A03/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89009680/JAW. 

Incident electrons interact with atomic electrons by brems- 
strahlung, excitation, and ionization. This latter phenomena is the 
topic of current interest. Specifically, the specification of ionization 
data for Monte Carlo electron transport calculations is required. 
The data description in the ENDL format is discussed along with 
the details of the ionization cross section model that was used. The 
code that was written and the resulting data file are also described. 
This analysis has yielded electron impact ionization data for all sub- 
shells for Z=1 to 100 with energies from 10 eV to 100 GeV. 8 
refs., 5 figs. 


25780 (UCRL—100712) Semiclassical matrix-elements of 
high-charge ions. More, R.M. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 1989. Contract W-7405-ENG-48. 9p. 
(CONF-890387—1). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89009258/3AW. 

From Workshop on highly charged ions: new physics and 
advanced techniques; Berkeley, CA, USA (13 Mar 1989). 

We apply a new semiclassicai method to study radiative 
transitions of high-charge ions. One-electron matrix-elements calcu- 
lated with WKB wave-functions are compared with self-consistent 
field calculations for molybdenum at various stages of ionization. 
The WKB method is able to follow the (large) changes in the ls > 
np matrix-elements produced by ionization. 3 refs., 1 fig., 1 tab. 


25781 (UCRL—100727) Relativity: X-ray and auger tran- 
sitions of highly charged ions. Chen, Mau Hsiung. (Law- 
rence Livermore National Lab., CA (USA)). 6 Mar 1989. 
Contract W-7405-ENG-48. 26p. (CONF-890387—4). NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009956/JAW. 

From Workshop on highly charged ions: new physics and 
advanced techniques; Berkeley, CA, USA (13 Mar 1989). 

Many-electron QED correction is one of the unsolved prob- 
lems in relativistic atomic structure calculations for many-electron 
systems. The accuracy of the effective-charged screening approach 
frequently used in the MCDF model to estimate the many-electron 
QED corrections is examined. The effects of relativity and configu- 
ration interaction are simultaneously important in the treatment of 
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highly-charged ions. These effects can sometimes change the transi- 
tion rates by orders of magnitude; numerous irregularities present in 
Auger rates and oscillator strengths along the isoelectronic se- 
quence due to the level crossings. The spin-orbit mixing and Breit 
interaction are responsible for the decay of most of the high-spin 
metastable autoionizing states. 29 refs., 8 figs. 


25782 Transient absorption spectroscopy of KroF(4?T). 
Greene, D.P.; McCown, A.W. (Los Alamos National Labo- 
ratory, Laser Science and Applications Group, Los Alamos, 
New Mexico 87545). Applied Physics Letters; 54: No. 20, 
1965-1967(15 May 1989). 


An optical multichannel detection system was used in con- 
junction with a pulsed xenon lamp and an ultraviolet preionized 
discharge to record the continuous absorption spectrum of 
Kr2F(47T-9?I) in the 255--455 nm wavelength region. The absorb- 
ing species was positively identified by its temporal and F2 pressure 
dependences. Peak absorption occurs at 315 nm and has a half 
width of 85 nm. 


25783 Overtone spectrum of acetylene in the vibron 
model. Hornos, J.; Iachello, F. (Center for Theoretical 
Physics, Sloane Laboratory, Yale University, New Haven, 
Connecticut 06511). Journal of Chemical Physics; 90: No. 10, 
5284-5291(15 May 1989). 


The overtone spectrum of acetylene including all bending 
and stretching vibrations up to 20 000 cm“! is calculated within the 
framework of the vibron model. Properties of the local to normal 
transition are discussed. It is indicated how the method can be ex- 
tended to even larger molecules. 


25784 Distribution function of the radius of gyration for 
Gaussian molecules. Wei, G. (Department of Chemistry, 
BG-10, University of Washington, Seattle, Washington 
98195). Journal of Chemical Physics; 90: No. 10, 5873- 
5877(15 May 1989). 

An analysis of the distribution function of the radius of gyra- 
tion for Gaussian molecules of arbitrary complexity imbedded in d- 
dimensional space is carried out. An explicit expression for the co- 
efficients in an exact series expansion of the distribution function is 
obtained as finite sums of terms involving only the eigenvalues of 
the connectivity matrix. For odd d, a recursive method is devel- 
oped for evaluating the distribution function as a sum of simple in- 
tegrals. For even d, a finite-sum representation exists. The leading 
term of the asymptotic series for the distribution function for large 
values of the argument is analytically evaluated for any Gaussian 
molecule of arbitrary length. Moments of the distribution are given 
in terms of either the eigenvalue spectrum or the coefficients of the 
eigenpolynomial of the connectivity matrix. For a special class of 
molecules, the limiting distribution functions are found to share a 
generic form which can be represented by a double series. The 
length-dependence of the 3D distribution function for linear chains 
and the dimensionality effect on the breadth of the limiting distribu- 
tions for both circular and linear chains are investigated numerical- 
ly. It is found that higher dimensionality tends to broaden the dis- 
tribution. 


25785 Projectile 1s—2p excitation due to electron-elec- 
tron interaction in collisions of O/sup 5+/ and F/sup 6+/ 
ions with H2 and He targets. Zouros, T.J.M.; Lee, D.H.; 
Richard, P. (J.R. Macdonald Laboratory, Kansas State Uni- 
versity, Manhattan, Kansas 66506). Physical Review Letters; 
62: No. 19, 2261-2264(8 May 1989). 

Evidence is presented of an excitation process in ion-atom 
collisions analogous to electron-impact excitation in free-electron- 
ion collisions. The production of (1s2s2p)*P projectile states excited 
in collisions of (1s?2s) O/sup 5+-/ and F/sup 6+/ with He and He 
targets was found to increase with projectile energy above 
{similar—to}0.75 MeV/u, in agreement with an impulse-approxima- 
tion treatment of 1s—2p electron-impact excitation of ions in colli- 
sions with 'quasifree” target electrons. Such ion-atom excitations 
could provide presently unavailable information about inner-shell 
electron-impact excitation. 
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25786 Systematics of energies of doubly excited states of 

heliumlike ions. Lin, C.D. (Department of Physics, Kansas 

State University, Manhattan, Kansas 66506). Physical Review 

i A: General Physics; 39: No. 9, 4355-4361(1 May 
9). 

The dependence of the energy levels of doubly excited states 
of heliumlike ions on the nuclear charge Z is studied. By expressing 
the energy levels of doubly excited states for intrashell states in the 
form of a double-Rydberg formula and for intershell states using 
the quantum-defect method, we expand the quantum defect in each 
formula in powers of 1/Z. Using known energy levels for the low- 
Z ions, we extract parameters of the quantum defect which allow 
the calculation of accurate energy levels of other ions along the 
helium isoelectronic sequence. 


25787 Single-electron capture and loss cross sections 
versus target Z for 1 MeV/u oxygen ions incident on gases. 
Boman, S.A.; Bernstein, E.M.; Tanis, J.A. (Department of 
Physics, Western Michigan University, Kalamazoo, Michi- 
gan 49008). Physical Review [Section] A: General Physics; 39: 
No. 9, 4423-4427(1 May 1989). 

In an ion-atom collision electron capture and loss depend, in 
general, on the beam energy, projectile charge state, and target Z. 
While most fundamental theories of capture and loss are formulated 
in terms of a single electron moving in the fields of the pertinent 
nuclei, various scaling laws have been developed to account for 
partially stripped ions and multielectron targets. The purpose of the 
present work is to systematically examine the dependence of cap- 
ture and loss cross sections on target Z. Cross sections for single- 
electron capture and loss for 1 MeV/u oxygen ions passing through 
gas targets were measured as a function of target Z for incident 
projectile charge states of 5+, 6+, 7+, and 8+. The targets used 
were D2, He, Ne, Ar, and Kr. The electron-capture measurements 
are generally in reasonable agreement with existing theoretical and 
empirical scaling rules. The electron-loss cross sections differ appre- 
ciably from predictions of the plane-wave Born approximation, par- 
ticularly for the heaviest targets studied. 


25788 Multiple ionization in He* --rare-gas collisions. 
DuBois, R.D. (Pacific Northwest Laboratory, Richland, 
Washington 99352). Physical Review [Section] A: General 
Physics; 39: No. 9, 4440-4450(1 May 1989). 

Absolute cross sections are presented for single and multiple 
ionization of He, Ne, Ar, and Kr resulting from He* impact be- 
tween 15 and 2000 keV. The cross sections are measured for colli- 
sions in which the projectile charge state is unchanged (direct ioni- 
zation), decreases (single-electron capture), and increases (single- 
electron loss). From these data total cross sections for target-ion 
production, for free-electron production, and for single-electron 
capture are determined. The data are used to demonstrate the rela- 
tive importance of the various ionization channels as they contrib- 
ute to the production of free electrons. In addition, from the elec- 
tron-loss data, it is deduced that electron loss by the projectile gen- 
erally results in ionization of the target as well. 


25789 Orientation and alignment of collisionally excited 
atomic states. Lin, C.D.; Shingal, R.; Jain, A.; Fritsch, W. 
(Department of Physics, Kansas State University, Manhat- 
tan, Kansas 66506). Physical Review [Section] A: General 
Physics; 39: No. 9, 4455-4466(1 May 1989). 

The orientation and alignment parameters of atomic excited 
states of hydrogen and helium atoms formed in collisions with elec- 
trons, positrons, protons, and antiprotons are examined. For the ori- 
entation parameter <L/sub y/> (defined to be the expectation 
value of the electronic angular momentum perpendicular to the col- 
lision plane), it is found that the signs of <L/sub y/> for proton 
and positron impact are negative, consistent with the prediction of 
the classical model with a repulsive force. For electron and antipro- 
ton impact, except for electron scattering at large angles, the signs 
of <L/sub y/> are positive, consistent with the classical model 
with an attractive force. A simple semiempirical scaling of <L/sub 
y/> for electron-impact excitations to 2p states was found. The 
orientation of 2p states formed in electron capture in proton--hy- 
drogen-atom collisions and in positron--hydrogen-atom collisions 
are also studied and the angular dependences of <L/sub y/> are 
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found to show similar behavior. We also examine the orientation 
parameiers fur excitation and capture to 3d states and the alignment 
angles for excitation and capture to 2p states. It is found that in the 
latter cases these parameters do not show similar simple depen- 
dences with scattering angles. 


25790 Collisions of electrons with polyatomic molecules: 
Electron-methane scattering by the complex Kohn variational 
method. McCurdy, C.W.; Rescigno, T.N. (Department of 
Chemistry, Ohio State University, Columbus, Ohio 43210). 
Physical Review [Section] A: General Physics; 39: No. 9, 4487- 
4493(1 May 1989). 

The complex Kohn variational method, which is an anoma- 
ly-free algebraic variational procedure, is implemented for the case 
of collisions of electrons with polyatomic molecules. The complex 
Kohn method requires only Hamiltonian matrix elements and, in 
this formulation, does not require any exchange matrix elements in- 
volving continuum functions. Direct mairix elements of the scatter- 
ing potential(s) which involve continuum functions are evaluated 
by an adaptive three-dimensional quadrature scheme. The entire 
procedure is applied to elastic electron-methane scattering at the 
static-exchange level and proves to be both efficient and accurate. 
No Ramsauer-Townsend minimum is found at low energies, and it 
is concluded that this feature of the experimental cross section 
cannot be described theoretically without the inclusion of target 
polarization. 


25791 Relativistic distorted-wave cross sections for elec- 
tron-impact excitations of berylliumlike ions. Qian, W.; Kim, 
Y.; Desclaux, J. (National Institute of Standards and Tech- 
nology, Gaithersburg, Maryland 20899). Physical Review 
[Section] A: General Physics; 39: No. 9, 4509-4517(1 May 
1989). 

Relativistic distorted-wave Born (RDWB) cross sections of 
Be-like ions for excitations from the ground state 2s? 4So to the 
2s2p *P; and 'P; states by electron impact are reported for Ne/sup 
6+/ through U/sup 88+/. Multiconfiguration Dirac-Fock wave 
functions were used to describe the target-ion states, and the rela- 
tivistic continuum wave functions were calculated in the field of 
(frozen) target-ion charge distribution with the configuration-aver- 
age exchange potential. We found, however, that cross sections 
hardly changed even if the exchange terms were omitted. In con- 
trast, adding the 2p? configuration to the ground-state wave func- 
tion reduced cross sections by 10--60 %. RDWB cross sections 
were calculated from thresholds to T = 10 keV, where T is the 
incident electron energy. For Z=25 and above, where Z is the nu- 
clear charge, intermediate coupling mixes the *P, and 'P; states 
such that the transition to the former becomes practically spin- and 
electric-dipole allowed, changing the high-T behavior of the excita- 
tion cross section. Cross sections are presented in compact fitting 
formulas that allow interpolations to determine cross sections with 
high precision for arbitrary Be-like ions (10=Z=92) and arbitrary 
incident energies (T= 10 keV). 


25792 Autoionization of Ba 6p/sub 1/2/nk states in 
static and microwave fields below the Inglis-Teller limit. 
Jones, R.R.; Gallagher, T.F. (Department of Physics, Uni- 
versity of Virginia, Charlottesville, Virginia 22901). Physical 
Review [Section] A: General Physics; 39: No. 9, 4583-4590(1 
May 1989). 

Measurements of the autoionization rates of 6p/sub 1/2/nk 
states of Ba in the presence of static and 9-GHz microwave fields 
have been performed using a multistep laser excitation technique. 
For field amplitudes below 1/3n°, which defines the Inglis-Teller 
limit, the measured rates in both static and dynamic fields are in 
good agreement with a simple Stark-effect model. The rates show 
an n/sup -4/ scaling rather than the familiar n/sup -3/ dependence 
observed in zero field. We also report the first observation of 
forced autoionization by microwaves. Connections between our 
measurements and the physical situation in plasmas are discussed, 
including implications for dielectronic recombination. 
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25793 Configuration-average energy shift owing to config- 
uration interaction. Oreg, J.; Goldstein, W.H.; Bar-Shalom, 
A.; Klapisch, M. (High Temperature Physics Division, 
Lawrence Livermore National Laboratory, Livermore, 
California 94550). Physical Review [Section] A: General Phys- 
ics; 39: No. 9, 4599-4609(1 May 1989). 

A general expression for the shift in the average energy of 
an atomic electron configuration owing to configuration interaction 
is calculated in the second order of Rayleigh-Schroedinger pertur- 
bation theory, for arbitrary interacting configurations in either the 
relativistic (nlsj) or the nonrelativistic (nls) angular momentum clas- 
sification scheme. This correction to the configuration-average 
energy is especially important for evaluating the effects of depar- 
tures from pure j-j coupling when interpreting spectra from highly 
ionized atoms using the spin-orbit split array model. The total shift 
divides naturally into contributions from a set of distinct products 
of radial integrals, each multiply- ing the configuration average of a 
reducible four-body operator. For configurations that interact by 
single-electron excitation, niliji—neleje, the partial shift associated 
with each such product reduces to two terms, each proportional to 
a polynomial of degree 4 in the occupation numbers. The first term 
is proportional to 5/sub j//sub >1/j/sub =/ and is interpreted as a 
correction to the central potential. The second term contains the es- 
sential effects of configuration interaction, and vanishes unless the 
two spectator electrons (of the four-body operator) are equivalent. 
For two-electron excitations, only one term appears with no restric- 
tions on the quantum numbers of the active electrons. Comparisons 
are presented with detailed level accounting results, and with ex- 
perimental measurements. 


25794 Pressure dependence of the ac Stark effect in 
nitric oxide. Pratt, S.T. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Physical Review [Section] A: General 
Physics; 39: No. 9, 4877-4879(1 May 1989). 

The pressure dependence of the ac Stark effect for the two- 
photon A?>*, v’ = Oleft-arrowX ?Pi, v’ = 0 transition in NO is 
studied by using laser-induced fluorescence. Contrary to earlier re- 
sults obtained by using multiphoton-ionization detection for the 
same transition [Demaray et al., J. Chem. Phys. 75, 5772 (1980); Li 
and Johnson, Phys. Rev. A 37, 3801 (1988)], the ac-Stark-broad- 
ened linewidth is constant for pressures between 2 x 10/sup -4/ and 
10 Torr. Possible explanations for this difference are discussed. 


25795 Charge multiplication via Auger decay of L vacan- 
cies in the production of highly charged Ar ions by collisions 
with 1-MeV/amu O/sup q/* and F/sup q/*. Heber, O.; Sam- 
poll, G.; Bandong, B.B.; Maurer, R.J.; Moler, E.; Watson, 
R.L.; Ben-Itzhak, I.; Shinpaugh, J.L.; Sanders, J.M.; Hefner, 
L.; and others. (Cyclotron Institute and Department of 
Chemistry, Texas A&M University, College Station, Texas 
77843). Physical Review [Section] A: General Physics; 39: No. 
9, 4898-4901(1 May 1989). 

Cross sections for the production of Ar recoil ions in colli- 
sions with 1-MeV/amu O/sup q/* and F/sup q/* (q = 2 to bare 
nuclei) were measured by the time-of-flight technique. The cross 
sections for the production, by pure ionization, of recoil ions 
having charges greater than 6 display an unexpected behavior as a 
function of q. They rise at low q, reach a maximum in the vicinity 
of q = 5--7, and then decrease at high q. Cross sections calculated 
using the independent-electron approximation rise continuously in 
this region and are lower than the experimental cross sections by as 
much as 4 orders of magnitude for high recoilion charge and low q. 
The observed turnover in the cross sections, as well as the large 
discrepancies in absolute magnitude between experiment and calcu- 
lation, are accounted for by vacancy multiplication resulting from 
L-shell ionization followed by Auger decay. 


25796 Double and single electron capture in slow colli- 
sions of Ar/sup 9+,8+/ ions with He atoms. Hutton, R.; 
Prior, M.H.; Chantrenne, S.; Chen, M.H.; Schneider, D. 
(Materials and Chemical Sciences Division, Lawrence 
Berkeley Laboratory, 1 Cyclotron Road, Berkeley, Califor- 
nia 94720). Physical Review [Section] A: General Physics; 39: 
No. 9, 4902-4905(1 May 1989). 
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The technique of 0° Auger-electron spectroscopy has been 
used to study Na-like Ar/sup 7+/ excited states populated in 
double- and single-capture collisions by 90-keV Ar/sup 9+/ and 
80-keV Ar/sup 8+/ projectiles from He target atoms. Metastable 
Ne-like Ar/sup 8+/ 2p53s *P/sub 0,2/ states play an important 
role in populating several Ar/sup 7+/ final states. Careful He- 
target pressure dependence studies were performed to establish the 
excitation and/or capture mechanism for the Na-like core-excited 
levels. Highly nonequivalent 2p*3inl’ configurations, with n values 
peaking at n = 8 but extending to near the series limits, were pro- 
duced in double-electron capture onto Ar/sup 9+/ projectiles. The 
spectra have been identified and compared with calculated multi- 
configuration Dirac-Fock (MCDF) Auger energies and previous 
measurements. The Auger decay of the Ar/sup 7+/ 2p°3s3p *D/ 
sub 7/2/ metastable level has been observed and the energy of the 
line from the Breit induced decay has been measured. Allowed 
doublet lines from the 2p°3s? ?P/sub 1/2,3/2/ states were also 
measured. The experimental values are in strong agreement with 
the results of the MCDF calculations. 


25797 Dielectronic recombination of heliumlike nickel. 
Knapp, D.A.; Marrs, R.E.; Levine, M.A.; Bennett, C.L.; 
Chen, M.H.; Henderson, J.R.; Schneider, M.B.; Scofield, 
J.H. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Physical Review Letters; 62: No. 18, 
2104-2107(1 May 1989). 

The dielectronic recombination excitation function for He- 
like Ni/sup 26+/ ions has been measured. The Ni/sup 26+/ ions 
were created and held in an electron beam ion trap, and K x rays 
were detected. Several features were observed, including resonant 
excitation of Ni/sup 26+/ x rays and the transition from dielec- 
tronic recombination to direct excitation at threshold. The cross 
section for the KLL dielectronic recombination resonances relative 
to radiative recombination has been measured, and agrees with the- 
oretical cross sections calculated using the multiconfiguration 
Dirac-fock model. 


6404 Fluid Physics 
REFER ALSO TO CITATION(S) 24959, 25034, 26003, 26005, 26025 


25798 (AD-A—203256/3/XAB) Laser optogalvanic and 
fluorescence studies of the cathode region of a glow discharge. 
Den Hartog, E.A.; Doughty, D.A.; Lawler, J.E. (Wisconsin 
Univ., Madison (USA). Plasma Physics Research). 1 Sep 
1988. 22p. NTIS, PC A03/MF AO1. 


Pub. in Physical Review A, Vol. 38, No. 5, 2471-2491(1 Sep 
1988). 


Various laser diagnostics are used to study the cathode fall 
and negative-glow regions of a helium glow discharge with a cold 
aluminum cathode. The electric field and absolute metastable densi- 
ties are mapped and the gas temperature is measured over a range 
of current densities from a near normal (173 V) to a highly abnor- 
mal (600 V) cathode fall. These measurements are analyzed to yield 
the current balance of the cathode surface, the ionization rate in the 
cathode-fall region, and the metastable production rate in the cath- 
ode-fall and negative-glow regions. The experimental results com- 
pare favorably with the results of Monte Carlo simulations. The 
density and temperature of the low-energy electron gas in the nega- 
tive glow is determined by combining information from the experi- 
ments and Monte Carlo simulations. 


25799 (ANL—89/5) Interfacial area measurement meth- 
ods. Tan, M.J.; Ishii, M. (Argonne National Lab., [IL (USA); 
Midwest Universities Energy Consortium, Chicago, IL 
(USA)). Feb 1989. Contract W-31109-ENG-38. 4lp. 
(MFRI—4). NTIS, PC A03/MF AOI - OSTI; 1; GPO Dep. 
Order Number DE89009693/JAW. 

Knowledge of local specific interfacial area is required for 
analysis and prediction of transient and steady characteristics of 
two-phase flow systems using the two-fluid models. Based on a 
survey of published work on the subject of specific interfacial area, 
it is recognized that there is virtually no data base for local specific 
interfacial area. This report describes the ongoing development of 
experimental techniques for measurement of local specific interfa- 
cial area in gas-liquid and liquid-liquid two-phase systems. Mathe- 
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matical relations between local specific interfacial area and measur- 
able quantities are derived based on kinematics and geometry. Two 
methods for determining local specific interfacial area are identified; 
both entail detection of passage of interfaces through fixed loca- 
tions in the flow field. A multiple-sensor electrical-resistivity-probe 
technique is being developed for determination of local specific in- 
terfacial area in vertical gas-liquid bubbly flows. The technique 
consists of simultaneous measurements at two or four locations in 
the two-phase flow field of the local electrical resistivity of the 
two-phase mixture. Methods for data analysis are described. Limita- 
tions of the technique are briefly discussed. 45 refs., 7 figs. 


25800 (JINR-E—8-88-361) Transient heat transfer into 
superfluid helium under confined conditions. Filippov, Yu.P.; 
Miklyaev, V.M.; Sergeev, I.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1988. 6p. NTIS (US Sales Only), 
PC A02/MF AOl - OSTI; INIS. Order Number 
DE88706312/JAW. 


Presented at the 12. International cryogenic engineering con- 
ference, July 12 - 15, 1988, Southampton, UK. 

Transient thermal processes at solid-HellI interface at input 
of step pulse of heat load was investigated. Particular attention is 
given to the study of influence of geometry of experimental speci- 
men upon the heat transfer dynamics. Abrupt breakdown of highly 
efficient transfer modes caused by the developmet of superfluid tur- 
bulence under confined condition is revealed, and accompanying 
temperature shift is registered. Some characteristic parameters are 


selected, their dependence on experimental conditions is established. 
8 refs.; 3 figs. 


25801 (PB—89-902200/XAB) Government research and 
development summaries: Magnetohydrodynamic Project 
Briefs. Monthly report. (CSR, Inc., Washington, DC (USA). 
Power Information Center). 1989. ap. NTIS Subscription. 

Supersedes PB—88-902200. Paper copy available on sub- 
scription, $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Magnetohydrodynamic Project Briefs describe the status of 
all R and D programs submitted to the Power Information Center 
by the government sponsors in energy conversion involving the 
magnetohydrodynamic (MHD) interaction between electromagnetic 
fields and electrically conducting fields, including fuels, materials, 
plasma dynamics, and combustion. The document is not to be re- 
produced, in whole or in part, for dissemination outside your own 
organization nor may it be reproduced for advertising or sales pro- 
motion purposes. 


25802 (UCID—21589) Thermal blooming threshold com- 
putations with a Markov model of velocity turbulence. Vie- 
celli, J.A. (Lawrence Livermore National Lab., CA (USA)). 
30 Nov 1988. Contract W-7405-ENG-48. 49p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009709/JAW. 

A model of velocity turbulence based on first order Markov 
statistics is discussed. The coherence time of the scintillations in the 
optical intensity of a low power beam passing through the turbu- 
lence depends inversely on the root mean square amplitude of the 
velocity fluctuations. The relationship between coherence time and 
level of velocity turbulence is independent of both the velocity cor- 
relation length and the index structure constant. Application of the 
Markov model to atmospheric scintillation data yields estimates for 
the rms amplitude of velocity turbulence consistent with convective 
boundary layer theory. Computations of the optical field show that 
velocity turbulence introduces a threshold for stimulated thermal 
Rayleigh scattering. The threshold can be expressed in terms of a 
formula relating the limit on absorbed power to the rms amplitude 
of the velocity fluctuations. Above threshold the instability grows 
approximately exponentially reaching saturation after only a few 
waves of phase distortion have accumulated. Below threshold the 
instability is suppressed but there is a slow increase in the level of 
index turbulence caused by incoherent heating of the propagation 
medium. 15 refs., 15 figs. 
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25803 (UCRL—100028) A description of the slab model. 
Ermak, D.L. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1989. Contract W-7405-ENG-48. 10p. (CONF- 
8904128—3). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009962/JAW. 

From Joint Army-Navy-NASA-Air Force safety and envi- 
ronmental protection; San Antonio, TX, USA (3 Apr 1989). 

SLAB is a computer model that simulates the atmospheric 
dispersion of a denser-than-air release. The current version of 
SLAB simulates the atmospheric dispersion of either a pure vapor 
or a liquid droplet---vapor mixture. Three types of sources are 
treated: a ground level evaporating pool, an elevated horizontal jet, 
and an instantaneous release. The evaporating pool source is as- 
sumed to be all vapor; although subsequent liquid droplet formation 
may occur within the cloud. The jet and instantaneous sources may 
be pure vapor or a mixture of vapor and liquid droplets. Dispersion 
of the released emission is calculated by solving the conservation 
equations of mass, momentum, energy, and species with the cloud 
modeled as either a steady state plume, a transient puff, or a combi- 
nation of the two depending upon the duration of the release. In 
the case of a finite duration evaporating pool or horizontal jet re- 
lease, cloud dispersion is initially described using the plume mode 
while the source is active. Once the source is shut off, subsequent 
dispersion is calculated using the puff mode. For an instantaneous 
release, the puff dispersion mode is used for the entire calculation. 
SLAB is availiable in a PC version that requires only a few minutes 
of computing time on an IBM-AT computer to run a typical prob- 
lem. 9 refs., 2 figs. 


25804 Spherical shell model of an asymmetric rf dis- 
charge. Lieberman, M.A. (Department of Electrical Engi- 
neering and Computer Sciences and the Electronics Re- 
search Laboratory, University of California, Berkeley, Cali- 
fornia 94720). Journal of Applied Physics; 65: No. 11, 4186- 
4191(1 Jun 1989). 

A spherical shell model is used to study ion transport and 
bias voltage formation in asymmetric, capacitive rf discharges, 
which have unequal areas A and glow-to-electrode voltages V at 
the powered (a) and grounded (b) electrodes. Ions are generated by 
thermal electron ionization and are lost by ambipolar diffusion in 
the glow. Resonant charge transfer with a constant cross section is 
assumed to dominate the ion transport. We obtain the density ratio 
scaling n/sub a//n/sub b/proportional(A/sub b//A/sub a/ )‘/sup 
//*4, where n is the density at the glow-sheath edge. Three elec- 
trode sheath models are considered: collisionless ions, collisional 
(constant mobility) ions, and a constant-ion cross-section collisional 
law. Using these and the continuity of the rf current flow, we 
obtain the scaling of the electrode voltage ratio with the electrode 
area ratio: V/sub a//V/sub b/proportional(A/sub b//A/sub a/ )/ 
sup q/. For typical rf materials processing discharges, the constant 
cross section law yields q=2.21. The effects of secondary electron 
ionization and local ionization near the sheaths due to stochastic 
heating are shown to further reduce the value of q. 


25805 Square-well gas collision integrals and diffusion in 

a square-well Lorentz gas. Korlipara, R.K.; Stell, G.; Kark- 

heck, J. (Department of Mechanical Engineering, State Uni- 

versity of New York, Stony Brook, New York 11794). Jour- 

= f Chemical Physics; 90: No. 10, 5687-5695(15 May 
989). 

A representation for collision cross sections of a square-well 
dilute gas mixture is developed that reduces their computation to 
the evaluation of one-dimensional integrals with integrands of ele- 
mentary closed form. Consequently, the computation of collision in- 
tegrals and Chapman--Enskog and Kihara transport-coefficient ap- 
proximations, which depend on the collision cross sections, is ana- 
lytically and numerically simplified. These results are then applied 
to the limiting case of a Lorentz gas, i.e., a dilute gas of mobile par- 
ticles diffusing through a bed of scatterers that can be regarded as 
fixed. In particular, our results are used to evaluate the exact diffu- 
sion coefficient D/sup L/ of a Lorentz gas with square-well poten- 
tial interactions as a function of both square-well width and temper- 
ature, i.e., square-well depth. (We treat here only the case in which 
the scatterers are dilute enough for the problem to be accurately 
described by a Boltzmann equation.) The exact D/sup L/ is com- 
pared with its first and second Chapman--Enskog approximations, 











ERA-14/12 / 3662 


D; and D/sup CE/2, as well as its second Kihara approximation, 
D/sup K/2. (The first Kihara approximation coincides with the first 
Chapman--Enskog approximation so that it is unnecessary to attach 
a superscript to D; to distinguish between the two approximation 
schemes.) The D/sup K/2 is found to be of high accuracy over the 
whole range of parameters studied, suggesting that it represents the 
most accurate of these three approximations available for the binary 
diffusion coefficient of a dilute square-well gas. 


25806 Collective enhancement of three-body recombina- 
tions in highly ionized classical plasmas. Rasolt, M.; Perrot, 
F. (Solid State Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831-6032). Physical Review Letters; 
62: No. 19, 2273-2276(8 May 1989). 

We show that the temporal evolution of a highly excited 
classical plasma can be strongly modified due to the collective 
nature of the plasma. We show this to be particularly pronounced 
when the plasma frequency matches the transition energy from the 
continuum free-electron levels to the core states. The three-body 
collisions are then strongly resonant enhanced by the collective 
nature of the plasma. Our self-consistent calculations for an Al 
plasma show a dramatic enhancement of core repopulation in re- 
gions of plasma temperature and density of experimental interest. 


25807 Interface fluctuations in a lattice gas. Burgess, D.; 
Hayot, F.; Saam, W.F. (Department of Physics, The Ohio 
State University, 174 West 18th Avenue, Columbus, Ohio 
43210). Physical Review [Section] A: General Physics; 39: No. 
9, 4695-4700(1 May 1989). 

Within the framework of lattice-gas hydrodynamics, we 
study fluctuations of an interface separating two immiscible fluids. 
The static fluctuations show the random-walk behavior typical of 
systems with energies proportional to their lengths, whereas the 
time behavior of the interface can be described by a linear Lange- 
vin equation with noise. We discuss the thermodynamics of the 
interface fluctuating in the heat bath provided by the two fluids, 
measure and calculate the macroscopic and microscopic coefficients 
of surface tension, and numerically check the relevant fluctuation- 
dissipation relation. 


25808 Noisy and regular features in Saffman-Taylor pat- 
terns. DiFrancesco, M.W.; Maher, J.V. (Department of 
Physics and Astronomy, University of Pittsburgh, Pitts- 
burgh, Pennsylvania 15260). Physical Review [Section] A: 
General Physics; 39: No. 9, 4709-4717(1 May 1989). 

Fourteen realizations of Saffman-Taylor flow at small-viscos- 
ity contrast have been measured under nearly identical flow condi- 
tions. With control-parameter fluctuations approx. <0.15%, we ob- 
serve fluctuations of 20% in the crudest measures of the patterns 
and much larger fluctuations in the strengths of individual wave 
numbers of a modal analysis of the patterns for this broadband in- 
stability. The initial disturbance can be observed as it propagates 
toward the center of the cell from the side walls. As the patterns 
go over from the linear to the nonlinear regime, several quantita- 
tive measures show abrupt change. In the nonlinear regime the pat- 
terns not only fail to show progress toward a single-finger steady 
state but the individual fingers actually show a tendency to evolve 
toward a narrower distribution of lengths. 


25809 Statistical theory for the entropy of a liquid. Wal- 
lace, D.C. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Physical Review [Section] A: General 
Physics; 39: No. 9, 4843-4847(1 May 1989). 

A correlation expansion for the entropy of a classical mona- 
tomic liquid has been found to give an accurate account of the en- 
tropy for liquid sodium and for liquid argon. Here, this correlation 
expansion is given a conceptually simple derivation in the grand- 
canonical ensemble. The one- and two-particle terms together are 
shown to accurately represent the entropy of the hard-sphere 
liquid. The simplicity of the theory suggests a model for an “ideal 
liquid,” whose free energy takes on an especially simple form. The 
correlation expansion for the entropy is compared in detail with 
previous related work. 
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25810 Macroscopic modeling of radio-frequency plasma 
discharges. Misium, G.R.; Lichtenberg, A.J.; Lieberman, 
M.A. (Department of Electrical Engineering and Computer 
Sciences and the Electronics Research Laboratory, Univer- 
sity of California, Berkeley, California 94720). Journal of 
Vacuum Science and Technology, A: Vacuuin, Surfaces, ond 
Films; 7: No. 3, 1007-1013(May 1989). 

We describe a self-consistent model of a symmetric plane 
parallel rf discharge. The model is built upon basic laws such as 
conservation of particles and energy, and is capable of predicting 
rapidly the important discharge parameters from a processing point 
of view, such as the ion energy and flux to the electrodes. The fol- 
lowing physics is incorporated into the model: energy-dependent 
electron--neutral ionization, excitation and elastic scattering; nonun- 
iform, self-consistent collisionless and collisional rf sheaths; electron 
Ohmic heating by elastic scattering in the sheaths and bulk plasma 
stochastic heating by the oscillating fields in the sheaths; electron 
energy losses to neutrals through collisions and to the electrodes; 
ambipolar ion diffusion; and total rf power balance. A set of equa- 
tions describing this dynamics has been obtained and used in a code 
to simulate different discharges. The model has proven to be useful 
in comparing the effect of varying parameters on the discharge. 
Comparisons with experimental results show a good agreement be- 
tween predicted and measured parameters. 


25811 Analysis of the Turkel-Zwas scheme for the shal- 
low-water equations. Neta, B.; Navon, I.M. (Department of 
Mathematics, Naval Postgraduate School, Monterey, Cali- 
fornia 93943). Journal of Computational Physics; 81: No. 2, 
277-299(Apr 1989). 

A transfer function analysis is used to analyze the Turkel- 
Zwas explicit large time step scheme applied to the shallow-water 
equations. The transfer function concept leads to insight into the 
behavior of this discretization scheme in terms of comparison be- 
tween continuous and discrete amplitude, phase, and group velocity 
coefficients. The dependence of the distortion increases with the in- 
crease in the time-step size taken for the Turkel-Zwas scheme, 
which depends on the ratio between a coarse and a fine mesh. A 
comparison with earlier results of Schoenstadt (Naval Post-Gradu- 
ate School Report NPS-53-79-001, 1978 (unpublished)) shows the 
Turkel-Zwas scheme to give reasonable results up to time steps 
three times larger than the CFL limit. copyright 1989 Academic 
Press, Inc. 


25812 A method for non-intrusively determining ion 
impact current density and energy distribution in capacitively 
coupled RF plasmas. Savas, S.E. (Lawrence Berkeley Lab., 
Berkeley, CA (US)). pp 61-66 of Plasma processing and syn- 
thesis of materials. Apelian, D.; Szekely, J. Pittsburgh, PA; 
Materials Research Society (1987). (CONF-8704267—). 

From Materials Research Society symposium on plasma 
processing and synthesis of materials; Anaheim, CA, USA (21 Apr 
1987). 

" The dependence of ion current density on the sheath voltage 
and thickness, and ion energy distribution as functions of the pres- 
sure and sheath voltage amplitude have been calculated using a self- 
consistent computer code, ISHEATH. The current density is found 
to obey an approximate power law dependence on the amplitude of 
the sheath voltage, V/sub s/, and the sheath thickness, d, and, 
when charge exchange collisions are considered, on the collision 
parameter. The ion energy distribution (IED) is found to mainly 
depend on the collision parameter. 
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REFER ALSO TO CITATION(S) 24451, 25080, 26035 


25813 (DOE/ER/40158—T2) The theory of high energy 
collision processes: Technical progress renort for the period 
January 1, 1988 through December 31, 1988. (Harvard Univ., 
Cambridge, MA (USA). Div. of Applied Sciences). 19 Jan 
1989. Contract FG02-84ER40158. 5p. NTIS, PC A02/MF 


AO1 - OSTI; 1; GPO Dep. Order Number DE89010716/ 
JAW. 
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25814 (DOE/ER/40158—T3) The theory of high energy 
collision processes: Technical progress report for the period 
January 1, 1987 through December 31, 1987. (Harvard Univ., 
Cambridge, MA (USA). Div. of Applied Sciences). 1987. 
Contract FG02-84ER40158. 5p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010715/JAW. 


25815 (DOE/ER/40214—3) [Research in theoretical par- 
ticle physics]; Progress report, December 1987--December 
1988, (Kansas Univ., Lawrence (USA). Dept. of Physics 
and Astronomy). 1988. Contract FG02-85ER40214. 8p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010597/JAW. 

This report discusses the following topics: effective action 
from QCD; glowing dark matter and non-standard neutrino phys- 
ics; color transparency, QCD coherence, and oscillating effects; 
high-T/sub c/ superconductivity; neutrino masses in a generation 
changing model interaction; and dark phase space and dark matter. 
23 refs. (LSP) 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 25079, 25165, 25176, 25222, 25858, 25868, 
25900, 25938 


25816 (BNL—42369) Neutrino physics at Brookhaven 
National Laboratory. Aronson, S.; Murtagh, M.J. (Brookha- 
ven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 16p. (CONF-8809223—5). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009364/JAW. 

From Workshop on new directions in neutrino physics; Ba- 
tavia, IL, USA (14 Sep 1988). 

The history of neutrino physics at BNL is briefly reviewed 
and the opportunities for new experiments in the context of the 
AGS Booster are discussed. A recently proposed long-baseline os- 
cillation experiment to extend the search for v/sub y/ disappear- 
ance oscillations is presented as an example of a neutrino experi- 
ment which requires the Booster. 25 refs., 7 figs. 


25817 (BNL—42404) Kaon physics in the 1990's: Rare 
decays and CP violation. Atiya, M.; Blackmore, E.; Bock, 
G.; Bryman, D.; Cooper, M.; Gordon, H.; Littenberg, L.; 
Louis, W.; Lubatti, H.; McFarlane, K. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016;A.C02-76CH03000; W-7405-ENG-36. 13p. 
(CONF-8806243—38). NTIS, PC A03 - OSTI. Order 
Number DE89010252/JAW. 

From DPF summer study: Snowmass ‘88 on high energy 
physics in the 1990s; Snowmass, CO, USA (27 Jun 1988). 

The objective of this group was to assess the opportunities 
for experiments on the K system over the next few years. This ne- 
cessitated evaluating the impact of recent experimental and theoret- 
ical activity on the motivation for this work, adducing the technical 
lessons of the experiments, projecting the experimental techniques 
toward future efforts, and reviewing the facilities at which future 
experiments might be carried out. By and large we tried to indicate 
the general directions in which we feel future efforts will be most 
productive. More detailed attention is given to certain cases which 
seem to us particularly promising. 26 refs. 


25818 (BNL—42409) Search for K* -— > {pi{sup 
+}}v{bar {nu}}. Atiya, M.S.; Chiang, I.H.; Frank, J.S.; 
Haggerty, J.S.; Ito, M.; Kycia, T.F.; Li, K.K.; Littenberg, 
L.S.; Stevens, A.J.; Strand, R.C.; Louis, W.C. (Brookhaven 
National Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CH00016;W-7405-ENG-36. 20p. (CONF-8811125—7). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010251/JAW. 
From Rare decay symposium; Vancouver, Canada (30 Nov 

1988). 

: A description of the detector and present status of an experi- 
ment to search for the decay K+ — a*v{bar {nu}} at Brookhaven 
National Laboratory is presented. 30 refs., 12 figs. 
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25819 (BNL—42443) Can Et distribution in nuclei detect 
the presence of quarks. Tannenbaum, M.J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1989. Contract AC02- 
76CHO00016. 12p. (CONF-8810264—1). NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89010496/ 
JAW. 

From Conference on hadronic matter in collision; Tucson, 
AZ, USA (6 Oct 1988). 

The analysis of Et distributions using convolution models is 
reviewed. The Brookhaven-CERN-Michigan State-Oxford-Rocke- 
feller collaboration transverse energy spectra from p-p and alpha- 
alpha interactions at the ISR skowed the failure of the Wounded- 
Nucleon model: which accounts for the alpha-alpha spectrum for 
the first 3 orders of magnitude, but completely fails to account for 
the high energy tail of the distribution. On the contrary, both the p- 
p and alpha-alpha Et spectra exhibit KNO scaling over 10 orders of 
magnitude and can be fit to the same gamma distribution when 
scaled by their respective mean values. Subsequent measurements 
of Et distributions in p + A and A + A collisions by experiment 
E802 at the BNL-AGS, also fail to follow the Wounded Nucleon 
Model, this time with less energy emitted than predicted. The data 
of E802 are well explained by a model in which only the wounded 
projectile nucleons are counted. The Wounded Projectile Nucleon 
model turns out to have much in common with the Additive Quark 
Model, and an attempt is made to relate the two observations, from 
AGS energies, where quarks are not manifest, to ISR energies, 
where perhaps they are. 16 refs., 12 figs. 


25820 (BONN-IR—88-40) Inclusive photoproduction of 
kaons and pions in the momentum range of 100-170 GeV/c. 
Holzkamp, S. (Bonn Univ. (Germany, F.R.). Physikalisches 
Inst.; Bonn Univ. (Germany, F.R.). Mathematisch-Naturwis- 
senschaftliche Fakultaet). Jul 1988. 119p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE88757393/JAW. 

The experiment WA69 at the CERN Omega spectrometer 
facility has studied fixed target photo- and hadroproduction of in- 
clusive hadronic final states with tagged photons of 70 - 170 GeV 
and hadrons (7 and x) of 80 and 140 GeV fixed energies. For the 
identification of pions and kaons above 100 GeV/c a Transition Ra- 
diation Detector (TRD) has been developed. This detector was 
constructed of 12 modules consisting of a polypropylene fibre radi- 
ator and a proportional chamber with a xenon/methane gas mixture 
to detect the transition radiation produced by fast moving charged 
particles. Assuming a particle ratio of 1:1 the detector identified 
kaons with an efficiency of 85% and a pion contamination of 8.9% 
at 140 GeV. A detailed description of the detector setup and work- 
ing conditions is given in the appendix. Investigating particle pro- 
duction in the forward region it is shown that 77.2% of all particles 
with -t < 1 GeV/sup 2/ and x/sub F/ > 0.7 are identified by the 
TRD. From the kinematical behaviour of photoinduced 7x«/sup 0/- 
and xx/sup 0/-production with a fast pion or kaon it is concluded 
that particle production in this regime can be explained by diffrac- 
tive processes. Under this assumption the ratio of photoproduced 
kaons and pions is measured to be 10.2 (+-1.7) %, which is within 
errors in accordance with VDM predictions. 


25821 (BONN-IR—88-47) Studies on the charge asym- 
metry in inclusive photoproduction of mesons in forward di- 
rection in the momentum range of 60-170 GeV/c at the 
CERN ()-spectrometer. Koersgen, G. (Bonn Univ. (Germa- 
ny, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet). Sep 1988. 
9ip. (In German). NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE88757394/JAW. 

This thesis describes in its first part the construction and the 
calibration of a Transition Radiation Detector (TRD) which was 
used in the photoproduction experiment WA69 at CERN (Geneva). 
The energy range of the incident photons was 65 GeV to 170 GeV. 
The detector consisted of 12 radiator-chamber systems. The radia- 
tors are of irregular radiator type, made of polypropylen fibres. 
The chambers are multiwire proportional chambers of thickness 1 
cm and driven with a Xe/methane mixture of 90/10. The analysis 
of hadronic test beams has shown that the pion contamination of a 
data sample identified as kaons is 20% (8%) at 100 (150) GeV, both 
numbers given for a kaon efficiency of 80%. This is in agreement 
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with theoretical expectation. The physics analysis deals with charge 
asymmetries in photoproduction of mesons in the beam fragmenta- 
tion region. A positive excess has been found of the size 2.24+-0.3% 
overall and 6.0+-0.6% for strange particles. The dependence of the 
charge asymmetry upon the energy of the incident photons and on 
x/sub F/ has been examined. It is in agreement with the assumption 
that the asymmetry found is caused by the annihilation reaction 
mentioned above. The same tendency occurs in a comparison with 
SLAC data taken at 20 GeV photon energy. (orig./HSI). 


25822 (CALT—63-489) A xenon time projection chamber 
for double beta decay. Iqbal, M.Z.; Henrikson, H.E.; Mitch- 
ell, L.W.; O'Callaghan, B.M.G.; Thomas, J.; Wong, H.T.k. 
(California Inst. of Tech., Pasadena (USA). Norman Bridge 
Lab. of Physics). 1987. Contract AS03-81ER40002. 6p. 
(CONF-8703121—7). NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010419/JAW. 

From Telemark IV - neutrino mass and neutrino astrophys- 
ics; Ashland, WI, USA (16 Mar 1987). 

A time projection chamber has been built to search for neu- 
trinoless double beta decay in °*Xe. The detector will be sensitive 
enough to set a lifetime limit of 8 {times} 10? years in 1 year of 
running time. 6 refs., 2 figs., 1 tab. 


25823 (CALT—63-495) Neutrino oscillation experiments. 
Boehm, F. (California Inst. of Tech., Pasadena (USA)). 23 
Jul 1987. Contract AS03-81ER40002. 25p. (CONF- 
8706260—2). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89010027/JAW. 

From Workshop on nonaccelerator physics; Rochester, NY, 
USA (1 Jun 1987). 

We review the status and results of neutrino oscillation ex- 
periments with emphasis on non-accelerator experiments. Todate 
there is no confirmed evidence for neutrino oscillations, with limits 
for the mass parameter Am? of 2 {times} 10/sup {minus}2/ eV? for 
full mixing, and limits for mixing angles sin? 20 of about 10/sup 
{minus}3/ for large Am? 13 figs., 2 tabs. 


25824 (CONF-870543—10) Pulsed electromagnetic pro- 
duction of leptons. Bottcher, C.; Strayer, M.R. (Oak Ridge 
National Lab., TN (USA)). 1987. Contract ACO05- 
840R21400. 16p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010417/JAW. 

From 2. workshop on experiments and detectors for relativ- 
istic heavy ion collider (RHIC); Berkeley, CA, USA (25 May 
1987). 

™ In our studies, which are nonperturbative, we find large 
cross sections from this mechanism, much larger than from the 
Drell-Yan mechanism, which has been suggested as a possible 
means of diagnosing the transition from hadronic matter to a quark- 
gluon plasma in such collisions. Positron production in slow, heavy- 
ion collisions has been the subject of intense experimental and theo- 
retical investigation for over a decade. Preliminary investigations 
using nonperturbative techniques have extended the theory to rela- 
tivistic energies and necessitate the accurate calculation of all of the 
particle-antiparticle states which are excited out of the vacuum in 
the presence of the strong transient fields. For each state, the time- 
dependent Dirac equation must be solved in three space dimen- 
sions, which is very difficult and expensive. In this paper, we ad- 
dress the production of lepton pairs out of the vacuum using these 
methods and a local field model. In our current work, we shall 
apply the model and discuss in detail the production cross sections 
as a function of the transverse momentum, the invariant mass, and 
the rapidity. 11 refs., 7 figs. 


25825 (DOE/ER/03591—2) Experimental studies of nu- 
cleon-nucleon and pion-nucleus interactions at intermediate 
energies: Final report. Burleson, G.R. (New Mexico State 
Univ., Las Cruces (USA). Dept. of Physics). 1987. Contract 
AS04-76ER03591. 39p. NTIS, PC A03/MF AOi - OSTIT; 1; 
GPO Dep. Order Number DE89010741/JAW. 

We are applying for a three-year grant from the US Depart- 
ment of Energy to New Mexico State University to continue its 
support of our work on experimental studies of nucleon-nucleon 
and pion-nucleus interactions at intermediate energies, which has 
been carried out in collaboration with groups from various labora- 
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tories and universities. The nucleon-nucleon work is aimed at 
making measurements that will contribute to a determination of the 
isospin-zero amplitudes, 2s well as continuing our investigations of 
evidence for dibaryou resonances. It is based at the LAMPF accel- 
erator in Los Alamos, New Mexico. Current and planned experi- 
ments include measurements of total cross-section differences in 
pure spin states and of spin parameters in neutron-proton scattering. 
The pion-nucleus work is aimed at improving our understanding 
both of the nature of the pion-nucleus interaction and of nuclear 
structure. It consists of two programs, one based at LAMPF and 
one based principally at the SIN laboratory in Switzerland. The 
LAMPF-based work involves studies of large-angle scattering, 
double-charge-exchange scattering, including measurements at a 
new energy range above 300 MeV, and a new program of experi- 
ments with polarized nuclear targets. The SIN-based work involves 
studies of quasielastic scattering and absorption, including experi- 
ments with a new large-acceptance detector system planned for 
construction there. We are requesting support to continue the 
LAMPF-based work at its current level and to expand the SIN- 
based work to allow for increased involvement in experiments with 
the new detector system. 57 refs. 


25826 (DOE/ER/40224—57) [Theory of elementary par- 
ticle studies in weak interaction and grand unification and 
studies in accelerator design]: Annual report, Part 1, Task A. 
(Oregon Univ., Eugene (USA)). [1988]. Contract FG06- 
85ER40224. 17p. NTIS, PC A03 - OSTI. Order Number 
DE89010067/JAW. 

This paper briefly discusses research being done on the fol- 
lowing topics. Particle decay of Z bosons and B mesons; multiparti- 
cle production; relativistic heavy-ion collisions; determination of 
electromagnetic form factors; factorization in the Drell-Yan proc- 
ess; and Jet cross sections. (LSP) 


25827 (DOE/ER/40356—2) Study of heavy particle pro- 
duction: Annual progress report. (Texas A and M Univ., Col- 
lege Station (USA). Research Foundation). 27 Feb 1989. 
Contract AS05-87ER40356. 16p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89010064/JAW. 

This paper discusses the production and decay of heavy par- 
ticles such as A/sub c/ and {bar D}®. 12 figs. 


25828 (FNAL/C—89/19) Magnetic moments of the hy- 
perons: A short experimental review. Lach, J. (Fermi Nation- 
al Accelerator Lab., Batavia, IL (USA)). Jan 1989. Contract 
AC02-76CH03000. 9p. (CONF-880983—37). NTIS, PC A02 
- OSTI. Order Number DE89010506/JAW. 

From 8. international symposium on high energy spin phys- 
ics; Minneapolis, MN, USA (12 Sep 1988). 

The advent of high energy hyperon beams, the discovery 
that hyperons produced by the interaction of high energy protons 
are polarized, and the realization that this polarization vector can 
be readily processed to yield their magnetic moments has allowed 
us to test quark models of the baryons to an astonishing level of 
sophistication. This has all happened in the last dozen years. Let me 
review where these measurements are now and what the future di- 
rections might be. 21 refs., 5 figs., 1 tab. 


25829 (FNAL/C—89/34) Neutrino physics in a tagged- 
neutrino beam. Bernstein, R.H. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Feb 1989. Contract AC02- 
76CHO03000. 15p. (CONF-8809223—6). NTIS, PC A03 - 
OSTI. Order Number DE89010513/JAW. 

From Workshop on new directions in neutrino physics; Ba- 
tavia, IL, USA (14 Sep 1988). 

A new high-energy neutrino program is described. The ex- 
periment would tag and reconstruct semileptonic decays in an in- 
tense K/sub L/ beam. The species and energy of outgoing neu- 
trinos would be identified event-by-event and the neutrino interac- 
tions recorded in a massive iron detector. Such a system could 
search new regions in (Am?, sin? 20) space for neutrino oscillations 
with small mixing angles and measure v/sub p/ and v/sub e/ cross- 
sections to ~1%. The system could determine sin? @/sub W/ in 
deep-inelastic scattering off quarks to +-.002--.004, a significant im- 
provement over existing measurements. 17 refs., 5 figs., 2 tabs. 
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25830 (FNAL/C—89/35-E) A CP violation and rare 
kaon decay experiment at Fermilab. Yamanaka, Taku. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Feb 1989. 
Contract AC02-76CH03000. 20p. (CONF-8811125—8). 
NTIS, PC A03 - OSTI. Order Number DE89010512/JAW. 


From Rare decay symposium; Vancouver, Canada (30 Nov 
1988). 


The E731 collaboration at Fermilab has collected enough K 
— 2m events to give a statistical error of ~0.5 {times} 10/sup 
{minus}3/ on the CP violation parameter ¢’/e. Improvements have 
been made to reduce the systematic error. The experiment is also 
sensitive to many rare decays, and it set a new limit on the branch- 
ing ratio of K/sub L/ — 7°e* e/sup {minus}/, < 4.2 {times} 10/ 
sup {minus}8/ (90% CL). 10 refs., 15 figs., 1 tab. 


25831 (FNAL/C—89/40) Strangeness production in high 
energy proton-nucleus collision. Luk, Kam-Biu. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)). Feb 1989. 
Contract AC02-76CH03000. 25p. (CONF-8810264—10). 
NTIS, PC A03 - OSTI. Order Number DE89010509/JAW. 

From Conference on hadronic matter in collision; Tucson, 
AZ, USA (6 Oct 1988). 

Results on strange particles produced by high energy pro- 
tons on nuclear targets are reviewed. Topics included are inclusive 
cross- sections, A-dependence, particle ratios and production polar- 
ization of hyperons. 49 refs., 41 figs., 1 tab. 


25832 (INFN-BE—89-2) New method to measure the 
gravitational acceleration of the antiproton at very low ener- 
gies. Scuri, F. (Istituto Nazionale di Fisica Nucleare, Trieste 
(Italy)). (Istituto Nazionale di Fisica Nucleare, Rome 
(Italy)). 1989. 9p. NTIS (US Sales Only), PC A02/MF AOl1 
- OSTI; INIS. Order Number DE89609967/JAW. 

A new possible method to measure in lab the gravitational 
acceleration "g” of the antiproton is presented assuming that very 
low energy particles can be used. A schematic lay-out is described 
and preliminary results on "g” obtained by a simple simulation are 
given. The features of the method and its possible experimental 
problems are discussed. 


25833 (INIS-mf—11409) Study of QCD heavy flavour 
production in the UA1 Muon + One Jet and Muon + Two 
Jet data using the Eurojet Monte Carlo. A scientific prove in 
the field of mathematics and natural sciences. Have, I. ten. 
(Katholieke Univ. Nijmegen (Netherlands)). 27 Jan 1989. 
205p. NTIS (US Sales Only), PC Al0/MF AOl1 - OSTI; 
INIS. Order Number DE89609963/JAW. 

Includes summary in Dutch. 

The UAI lepton samples are studied in terms of QCD heavy 
flavor pro-duction. Using the full O(a/sup 3//sub s/)QCD calcula- 
tions the bottom cross section is derived: o(bb-bar) = 10.2 +- 
3.3b. Considering the large errors this is in good agreement with 
the theoretical value: o(bb-bar) = 12/sup +7//sub -4/yb. The iso- 
lated muon and isolated electron samples are used for the top quark 
search. The two samples together yield a top mass limit: m/sub t/ 
> 44GeV/c/sup 2/ at 95% C.L.. Also a limit is derived on the 
mass of the b’, a fourth generation down-like quark: m/sub b(sup 
‘Y > 32 GeV/c/sup 2/ at 95% C.L.. The possibilities of top 
searches at the Spp-barS collider with ACOL and the tevatron col- 
lider are also discussed. 136 refs.; 134 figs.; 26 tabs. 


25834 (INIS-mf—11411) Measurement of the real part of 
the proton-antiproton elastic scattering amplitude at a C.M.S. 
energy of 546 GEV and the rise of the total cross section. 
Kluit, P.M. (Amsterdam Univ. (Netherlands)). 7 Dec 1988. 
88p. NTIS (US Sales Only), PC A05/MF AOl - OSIT; 
INIS. Order Number DE89609968/JAW. 

Includes summary in Dutch. 

The subject of this thesis is the experimental study of the 
elastic scattering of protons and anti-protons at a centre of mass 
energy of 546 GeV at the SPS (Super Proton Synchrotron) at 
CERN. The measurement of rho, i.e. the ratio of the real to the 
imaginary part of the nuclear part of elastic scattering amplitude 
for proton-antiproton at zero momentum transfer squared (-t = 0 
GeV/sup 2/), at a centre of mass energy of Vs = 546 GeV is de- 
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scribed. The implications of the result of this measurement for the 
behaviour of the total cross section in the TeV domain are derived. 
The hypothesis is investigated whether there is a relation between 
the rise of the total cross section and the rise of the total jet cross 
section, as calculated in perturbative QCD and observed by the 
UAI experiment. 104 refs.; 40 figs.; 16 tabs. 


25835 (INIS-mf—11928) Event structure in production of 
W and Z bosons in panti p collisions. Bernloehr, K. (Heidel- 
berg Univ. (Germany, F.R.). Inst. fuer Hochenergiephysik). 
Jun 1986. 113p. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. Order Number DE88757402/JAW. 

It was shown that in panti p collisions in events with W or 
Z bosons a clearly against minimum-bias increased activity is to be 
specified which concerns the number of charged particles, the 
transverse energy in the range vertical strokeetavertical stroke< 1 
and the frequency of energetic jets. The by a multiple increased fre- 
quency of the events with jets corresponds thereby to the results 
expected in the QCD perturbation theory in O(a/sub s//sup 2/) (in 
tree-graph approximation). It could be stated that the differences in 
the event structure between minimum-bias events and W or Z 
events are lower in the class of the events without energetic jets. A 
slightly increased activity however remains. Because by the exclu- 
sion of the events with energetic jets the influence of higher orders 
in the QCD perturbation theory in the production of W or Z is 
only lowered but not completely excluded the fragmentation of the 
spectator partons must though be considered as compatible with a 
minimum-bias event. A mean transverse momentum <p/sub T// 
sup Z/>=5.4+-1.2+-0.5 GeV/c and <p/sub T//sup W/ 
> =7.9+-1.0+-1.6 GeV/c was found. (orig./HSI). 


25836 (LA—11539-T) Results of a neutrino oscillation 
experiment performed at a meson factory beam-stop. Mitch- 
ell, J.W. (Los Alamos National Lab., NM (USA)). Apr 
1989. Contract W-7405-ENG-36. 247p. NTIS, PC Al1/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010234/ 
JAW. 

This document describes a neutrino oscillation experiment 
performed at the Los Alamos Meson Physics Facility. The oscilla- 
tion mode searched for is {bar {nu}}/sub p/ — {bar {nu}}/sub e/. 
The first chapter is a review of the known properties of the neutri- 
no and a description of the phenomenon of neutrino oscillation. 
Previous experimental limits on this unobserved phenomenon are 
also given. The second chapter describes the experimental appara- 
tus used by the E645 experiment to detect neutrinos produced in 
the LAMPF beam stop. The salient features of the detector are its 
large mass (20 tons of CH), its fine segmentation (to allow good 
particle tracking), good energy resolution, its recording of the his- 
tory both before and after tracks appear in the detector, an active 
cosmic-ray anticoincidence shield, and 2000 gm/cm? of passive 
cosmic-ray shielding. It is located 26.8 m from the neutrino source, 
which has a mean neutrino energy of 40 MeV. The third chapter 
details the reduction of the 1.3 million event data sample to a 49 
event sample of neutrino candidates. Principle backgrounds are 
Michel electrons from stopping cosmic-ray muons and protons 
from np elastic scattering by cosmic-ray neutrons. The fourth chap- 
ter explains how background levels from neutrino-nuclear scatter- 
ing are predicted. The result of a maximum-likelihood analysis re- 
veals no evidence for oscillation. 90% confidence levels are set at 
5m? = .10 eV? for large mixing and sin?(20) = .014 for large 5m? 
82 refs., 18 figs., 55 tabs. 


25837 (LAL—8820) Research of multihadron event pro- 
duced with a lepton pair in the e/sup +/e/sup /- annihila- 
tion. Kim D.W. (Paris-11 Univ., 91 - Orsay (France). Lab. 
de l'Accelerateur Lineaire; Paris-11 Univ., 91 - Orsay 
(France)). Jun 1988. 109p. (In French). NTIS (US Sales 
ro PC A06/MF AOl. Order Number DE89760694/ 
AW. 

A peculiar event of the type p/sup +/ p/sup -/ jet-jet has 
been observed by the CELLO detector at PETRA. In this event 
the invariant masses of the u/sup +/-pu/sup -/, jet-jet and p-jet 
pairs are all large and such an event was unlikely to occur from the 
known processes with the data accumulated at that time. Using a 
largely increased statistics, events topologically similar to this one 
were selected and compared with the expectation from the a/sup 
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4/-QED processes (e/sup +/e/sup -/->1l/sup +/1/sup -/qantiq) 
and from the semileptonic decay of heavy flavors. Good agreement 
is observed between the Monte Carlo prediction and the data. 


25838 (LBL—26302) Effect of lepton energy resolution 
on Higgs searches at the SSC. Hinchliffe, I.; Wang, E.M. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1988. Contract 
AC03-76SF00098. 8p. (CONF-8806243—3%). NTIS, PC 
A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010431/JAW. 

From DPF summer study: Snowmass '88 on high energy 
physics in the 1990s; Snowmass, CO, USA (27 Jun 1988). 

We discuss the effects of realistic detector resolutions on the 
processes H — ZZ — e*e/sup {minus}/e* e/sup {minus}/ and H 
— ZZ — e* e/sup minus/p* p/sup {minus}/ at the SSC. The back- 
ground from Zt{bar t} where the t{bar t} system produces two iso- 
lated leptons in its decays is discussed. 10 refs., 6 figs., 2 tabs. 


25839 (LBL—26484) Prospects for the study of gluonic 
states at Beijing Electron- Positron Collider (BEPC). 
Chanowitz, M.S. (Lawrence Berkeley Lab., CA (USA)). 11 
Jan 1989. Contract AC03-76SF00098. 29p. (CONF- 
8808182—3). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010675/JAW. 

From Heavy flavor physics symposium; Beijing, China (10 
Aug 1988). 

Progress in the study of gluonic states depends crucially on 
accumulating data samples of order 10° J/{psi} decays, in order to 
perform complete partial wave analyses of radiative and hadronic 
J/{psi} decays. This requirement is well matched to the capabilities 
of the Beijing Electron-Positron Collider, which has approached 
the necessary luminosity in its first two months of operation. 28 
refs., 1 fig., 1 tab. 


25840 (LBL—26917) The search for the top quark. Bar- 
baro-Galtieri, A. (Lawrence Berkeley Lab., CA (USA)). 
Mar 1989. Contract AC03-76SF00098. 54p. (CONF- 
881073—4). NTIS, PC A04/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89010386/JAW. 

From Topical conference on physics in collision; Capri, Italy 
(19 Oct 1988). 

This paper discusses the following topics: top search in the 
near future, general remarks, top search at HERA, searching for 
the top quarks at the Z° machines, finding the top at Lep II, top 
search in UA2, top search in UA1, and top search at CDF. 58 refs., 
38 figs. 


25841 (LBL—26982) An asymmetric B-meson factory at 
PEP. Garren, A.; Chattopadhyay, S.; Chin, Y.; Oddone, P.; 
Zisman, M.S.; Donald, M.; Feldman, G.; Paterson, J.M.; 
Rees, J. (Lawrence Berkeley Lab., CA (USA)). Mar 1989. 
Contract AC03-76SF00098. 5p. (CONF-890335—66). NTIS, 
PC A02 - OSTI. Order Number DE89010584/JAW. 

From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 

A preliminary design for a B-factory has been made using 
asymmetric collisions between positrons in the PEP storage ring 
and electrons in a new, log-energy ring. The design utilizes small- 
aperture, permanent-magnet quadrupoles close to the interaction 
point (IP). Optimization of optical and beam parameters at the IP 
will be discussed, as well as the lattice design of the interaction 
region and of the rings. 7 refs., 3 figs., 2 tabs. 


25842 B°B-bar® mixing at the Y(4S). Artuso, M.; Bebek, 
C.; Berkelman, K.; Blucher, E.; Byrd, J.; Cassel, D.G.; 
Cheu, E.; Coffman, D.M.; Copie, T.; Crawford, G.; and 
others. (Cornell University, Ithaca, New York 14853). Physi- 
cal Review Letters; 62: No. 19, 2233-2236(8 May 1989). 

We have measured B°B-bar® mixing by observing like-sign 
dilepton events in Y(4S) decay. Assuming that the semileptonic 
branching fractions of the charged and neutral B mesons are equal 
and that the Y(4S) decays to B* B~ 55% of the time and to B°B- 
bar® 45% of the time, we measure the mixing parameter r to be 0.19 
+- 0.06 +- 9.06, where the first error is statistical and the second is 
systematic. 
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25843 Search for v/sub ./—v/sub e/ oscillations. Blu- 
menfeld, B.; Chi, C.Y.; Chichura, L.; Chien, C.Y.; Hogan, 
W.P.; Kondakis, N.; Krizmanic, J.; Lee, W.; Lincke, E.; 
Lyle, W.; and others. (Columbia University, New York, 
New York 10027). Physical Review Letters; 62: No. 19, 2237- 
2240(8 May 1989). 

We present the results of a search for neutrino oscillations 
conducted at Brookhaven National Laboratory. The experiment 
searched for the appearance of v/sub e/ 1 km from the source of a 
1.4-GeV (mean energy) narrow-band v/sub p/ beam. With 3 x 10/ 
sup 19/ protons on target from the Alternating Gradient Synchro- 
tron, no excess of v/sub e/ was detected. The 90% confidence 
limits obtained are Am?3=0.10 eV? for maximal mixing, and 
sin?20 50.016 for large Am? 


25844 Inclusive charged-D production in 205-GeV/c zp 
Be interactions. Mooney, P.; Sarmiento, M.; Bishop, J.M.; 
Biswas, N.; Cason, N.M.; Dauwe, L.; Godfrey, J.; Kenney, 
V.P.; Pemper, R.; Rojek, E.; and others. (University of 
Notre Dame, Notre Dame, Indiana 46556). Physical Review 
[Section] D: Particles and Fields; 39: No. 9, 2494-2498(1 May 
1989). 

The inclusive cross section for charged-D/sup */ production 
by 205-GeV/c a” mesons incident on a beryllium target was meas- 
ured with a two-arm spectrometer triggered by prompt muons. 
Using the mass-difference technique often employed in D/sup */ 
studies, a signal of 31 +- 11 charged D/sup */’s was isolated; it 
includes contributions from both the D/sup */* and D/sup */~ 
charged modes in correlation with triggering muons of the proper 
charge. This corresponds to an inclusive charged-D/sup */ produc- 
tion cross section of 220 +- 77/sub -57//sup +77/ pb per Be nu- 
cleus or 24 +- 9/sub -6//sup +9/ wb per nucleon when the cross 
section is scaled linearly with atomic mass number. The first error 
is statistical and the second is systematic. 


25845 Search for supermassive Cahn-Glashow particles in 
lead. Norman, E.B.; Chadwick, R.B.; Lesko, K.T.; Larimer, 
R.; Hoffman, D.C. (Nuclear Science Division, Lawrence 
Berkeley Laboratory, 1 Cyclotron Road, Berkeley, Califor- 
nia 94720). Physical Review [Section] D: Particles and Fields; 
39: No. 9, 2499-2501(1 May 1989). 

A radiochemical search has been made for negatively 
charged massive elementary particles (X~ ) bound to lead nuclei by 
utilizing the fact that such systems would have the nuclear proper- 
ties of lead but the chemical properties of thallium. We looked for 
evidence of PbX™~ by searching for y rays emitted following the B 
decay of /sup 206/BiX™ produced by PbX™(p,xn) reactions. No 
evidence of such decays was observed and a limit has been estab- 
lished on the possible concentration of X~ particles in lead of <1.5 
x 10/sup -13/ per nucleon. 


25846 WW signatures from top quarks at the Fermilab 
Tevatron. Baer, H.; Barger, V.; Phillips, R.J.N. (Physics De- 
partment, Florida State University, Tallahassee, Florida 
32306). Physical Review [Section] D: Particles and Fields; 39: 
No. 9, 2809-2812(1 May 1989). 

If W* W- production at the Fermilab Tevatron exceeds the 
electroweak rate, the most economical explanation will be QCD 
production of a heavy top quark pp-bar—>tt-barX with t—>bW’, t- 
bar—>b-barW~ decays. The cleanest signatures are found in events 
containing two isolated high-p/sub T/ charged leptons (e, p, or 
tau) with missing p/sub T/. We suggest ways to confirm such sig- 
natures and to extract the top-quark mass. 


25847 Measurement of the branching fractions for 
D°+7- e+ v/sub e/ and D°->K~ e* v/sub e/ and determina- 
tion of chemical bondV/sub c//sub d//V/sub c//sub s/chem- 
ical bond?. Adler, J.; Becker, J.J.; Blaylock, G.T.; Bolton, 
T.; Brient, J.; Browder, T.; Brown, J.S.; Bunnell, K.O.; Bur- 
chell, M.; Burnett, T.H.; and others. (California Institute of 
Technology, Pasadena, California 91125). Physical Review 
Letters; 62: No. 16, 1821-1824(17 Apr 1989). 

Measurements of the exclusive branching fractions 
B(D% 7 e* v/sub e/) and B(D°->K~ e* v/sub e/), using data col- 
lected at the psi(3770) with the Mark III detector at the SLAC 
e*e™ storage ring SPEAR, are used to determine the ratio of the 
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Kobayashi-Maskawa matrix elements chemical bondV/sub c//sub 
d//V/sub cs/chemical bond? = 0.057 +- /sup +0.038//sub 0.015/ 
+- 0.005. 


25848 Limits on the masses of supersymmetric particles 
from 1,8-TeV pp-bar collisions. Abe, F.; Amidei, D.; Apol- 
linari, G.; Ascoli, G.; Atac, M.; Auchincloss, P.; Baden, 
A.R.; Barbaro-Galtieri, A.; Barnes, V.E.; Bedeschi, F.; and 
others. (Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review Letters; 62: No. 16, 1825-1828(17 
Apr 1989). 

An analysis of pp-bar collision events at Vs = 1.8 TeV with 
jets and large missing transverse energy finds no event with missing 
transverse energy >40 GeV. This result yields a 90%-C.L. limit on 
the cross section for one-jet-event production of <0.1 nb for events 
with the jet in the pseudorapidity range chemical bondetachemical 
bond <1.0 and with jet E/sub T/>52 GeV. Limits on the masses 
of squarks and gluinos in a minimal supersymmetry model are also 
set. At the 90% C.L., m/sub q-italic-tilde/>74 GeV and m/sub g- 
italic-tilde/>73 GeV. 


25849 SIDES - Segment Interconnect Diagnostic Expert 
System. Booth, A.W.; Forster, R.; Gustafsson, L.; Ho, N. 
(Fermi National Accelerator Lab. (US)). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; 36: No. 1, 431-436(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

It is well known that the FASTBUS Segment Interconnect 
(SI) provides a communication path between two otherwise inde- 
pendent, asynchronous bus segments. The SI is probably the most 
important module in any FASTBUS data acquisition network since 
it’s failure to function can cause whole segments of the network to 
be inaccessible and sometimes inoperable. This paper describes 
SIDES, an intelligent program designed to diagnose SI's both in 
situ as they operate in a data acquisition network, and in the labora- 
tory in an acceptance/repair environment. The paper discusses im- 
portant issues such as knowledge acquisition; extracting knowledge 
from human experts and other knowledge sources. SIDES can ben- 
efit high energy physics experiments, where SI problems can be di- 
agnosed and solved more quickly. Equipment pool technicians can 
also benefit from SIDES, first by decreasing the number of SI's er- 
roneously turned in for repair, and secondly as SIDES acts as an 
intelligent assistant to the technician in the diagnosis and repair 
process. 


25850 Supercollider physics. Quigg, C. (Fermi National 
Accelerator Lab., Batavia, IL (US)). pp 361-438 of Strings, 
lattice gauge theory, high energy phenomenology. Singh, 
V.; Wadia, S.R. Teaneck, NJ; World Scientific Pub. Co. 
(1987). (CONF-860175—). 

From Tata Institute winter school on theoretical particle 
physics; Panchgani, India (25 Jan 1986). 

A summary of the motivation for exploring the 1 TeV scale 
and a review of the new phenomena that may await us there are 
presented. The topics treated include the consequences of the 
standard model, as well as extensions to the conventional picture. 
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REFER ALSO TO CITATION(S) 25816, 25826, 25846, 25881, 25889, 25890, 
25891, 25926, 25929, 26009 


25851 (DOE/ER/40423—22) The world according to lat- 
tice QCD. Sharpe, S.R. (Washington Univ., Seattle (USA). 
Dept. of Physics). Dec 1988. Contract AS06-88ER40423. 
14p. (CONF-880862—20). NTIS, PC A03/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89010020/JAW. 

From BNL workshop on glueballs, hybrids and exotic ha- 
drons; Upton, NY, USA (29 Aug 1988). 

A non-technical introduction to lattice calculations is given. 
The successes and problems of current calculations are emphasized. 
A summary of lattice results on non-exotic meson and baryon 
masses indicates that while calculations in the quenched approxima- 
tion are becoming reliable, the results differ in systematic ways 
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from the physical values. Results for exotic mesons (glueballs and 
hybrids) are then presented. The future prospects are discussed. 23 
refs., 4 figs. 


25852 (IFVE-OTF—88-99) Mass spectrum of vector 
mesons in the relativistic model of quasi-independent quarks. 
Savrin, V.I.; Khrushchev, V.V.; Semenov, S.V. (Moskovs- 
kij Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki; Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpuk- 
hov (USSR). Inst. Fiziki Vysokikh Ehnergij). (Gosuaarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1988. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO! - OSTI; 
INIS. Order Number DE88706282/JAW. 

Submitted to the jowrnal Zeit. Phys. C. 

Mass values of mesons with J/sup PC/=1/sup --/ built of u- 
, d-, s-, c-, b-quarks in S-states have been found with the help of 
numerical solutions of Dirac equation. The potential entering the 
equation consists of the scalar linear potential and the Coulomb 
vector one. The main contribution into spectra dependence on the 
radial quantum number for light quarks is shown to give the cnfine- 
ment scalar flavour independent potential: V/sub c/(r)=k/sup 2/r, 
at parameter value k~ 0.42 GeV. The calculated mass values are in 
agreement with ~ 5% accuracy with the data for well established 
mesons. 51 refs.; 1 tab. 


25853 (INFN-LNF—88-24(PT)) On the measurement of 
the hadronic contribution to the muon anomalous magnetic 
moment. Greco, M. (Istituto Nazionale di Fisica Nucleare, 
Frascati (Italy). Lab. Nazionale di Frascati). (Istituto Na- 
zionale di Fisica Nucleare, Rome (Italy)). 1988. 4p. NTIS 
(US Sales Only), PC A02/MF AO1 - OSTI; INIS. Order 
Number DE89609956/JAW. 

Submitted to Nuovo Cim.; A. 

A new precise measurement of o(e/sup +/e/sup -/-> ha- 
drons) at low energy is suggested, of particular relevance for the 
theoretical prediction of a/sub u/. The method proposed consists in 
colliding o(from 10 to 100 MeV) electrons from a superconducting 
linac with o(from 1 to 2 GeV) positron of a conventional storage 
ring. 


25854 (INIS-mf—11412) Algebraic approach towards the 
classification of 2 dimensional conformal field theories. 
Bouwknegt, P.G. (Amsterdam Univ. (Netherlands)). 7 Sep 
1988. 149p. NTIS (US Sales Only), PC AO7/MF AOl1 - 
OSTI; INIS. Order Number DE89609961/JAW. 

Includes summary in Dutch. 

This thesis treats an algebraic method for the construction of 
2-dimensional conformal field theories. The method consists of the 
study of the representation theory of the Virasoro algebra and suit- 
able extensions of this. The classification of 2-dimensional conform- 
al field theories is translated into the classification of combinations 
of representations which satisfy certain consistence conditions (uni- 
tarity and modular invariance). For a certain class of 2-dimensional 
field theories, namely the one with central charge c < 1, a com- 
plete classification does exist. It is shown that this classification is 
closely related to antoher, better understood, mathematical struc- 
ture: the one of the so-called Kac-Mood algebra’s. This insight is 
used to construct a large class of 2-dimensional conformal field 
theories for c >= 1 from the theory of Kac-Moody algebra’s. 
there exist indications, but as yet mainly hope, that this construc- 
tion will finally lead to a classification of 2-dimensional conformal 
field theories. 182 refs.; 2 figs.; 26 tabs. 


25855 (LBL—26433) Z physics and tests of the standard 
model. Cahn, R.N. (Lawrence Berkeley Lab., CA (USA)). 3 
Jan 1989. Contract AC03-76SF00098. 7ip. (CONF- 
8808182—2). NTIS, PC A04/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010676/JAW. 

From Heavy flavor physics symposium; Beijing, China (10 
Aug 1988). 

Fundamental aspects of Z physics are reviewed with an em- 
phasis on e* e/sup {minus}/ annihilation. The effects of radiative 
corrections, both from ordinary QED and from the electroweak 
interactions are considered from an elementary point of view, but 
in some detail. The possibility of mixing with an extra Z boson is 
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discussed. The implications for experiments are stressed. Additional 
information that will be obtained from measurements of the W in 
collider experiments is considered. 18 refs., 20 figs., 3 tabs. 


25856 (NBI-HE—88-69) Magnetic condensate se!:iion of 
the classical electroweak theory. Ambjoern, J.; Olesen, P. 
(Niels Bohr Inst., Copenhagen (Denmark)). Nov 1988. 9p. 
NTIS (US Sales Only), PC A02/MF AOl1 - OSTI; INIS. 
Order Number DE88706343/JAW. 

According to the electroweak theory a large homogeneous 
magnetic field exceeding m/sup 2//sub w//e is unstable. We 
present a different solution of the classical electroweak field equa- 
tions which is a condensate of magnetic fluxes induced by an anti- 
Lenz current of the charged vector bosons. The anti-Lenz mecha- 
nism is a consequence of asymptotic freedom. The range of validity 
of this solution depends on the Weinberg angle 0. 


25857 (RAL—88-106) Studies of confinement: how the 
gluon propagates. Brown, N.; Pennington, M.R. (Rutherford 
Appleton Lab., Chilton (UK); Durham Univ. (UK)). (Ruth- 
erford Appleton Lab., Chilton (UK)). Nov 1988. 37p. 
(DTP—88-44). NTIS (US Sales Only), PC A03/MF AO! - 
OSTI; INIS. Order Number DE88706355/JAW. 

The behaviour of the gluon propagator in the Landau gauge 
is studied over distances from the scales probed in deep inelastic 
scattering out to the size of a hadron - from the perturbative to the 
non-perturbative regimes - using the Schwinger-Dyson equations. 
The approximations needed to make the program tractable are both 
detailed and analysed by considering two different calculational 
schemes, one of which takes into account more fully the complete 
structure of the crucial triple gluon vertex. In both cases, the gluon 
propagator is found to be strongly enhanced like 1/p/sup 4/ at low 
momenta, p. We describe how this depends on A, the scale of QCD 
dynamics, and what this behaviour means for the confinement po- 
tential. 


25858 Searching for an exotic lepton and gauge boson at 
high-energy e* e~ colliders. Gan, K.K. (Stanford Linear Ac- 
celerator Center, Stanford University, Stanford, California 
94309). Physical Review [Section] D: Particles and Fields; 39: 
No. 9, 2510-2514(1 May 1989). 

The possibility of searching in high-energy e*e™ collisions 
for a singly produced heavy lepton with an ordinary light lepton, 
e*e"—>Lt I", has been investigated. The search is motivated mainly 
by its distinctive experimental signatures. In a data sample corre- 
sponding to an integrated luminosity of 30 fb/sup -1/ collected at a 
1-TeV e*e™ collider, the search is sensitive to a lepton of mass up 
to about 1 TeV/c? and a production cross section as low as 10% of 
the p-pair point cross section. For the case where the process is 
mediated by an exotic gauge boson, sensitivity to a gauge boson of 
mass up to about 2 TeV/c? can be achieved. 


25859 Production of supersymmetric particles in elastic 
ep collisions. Drees, M.; Zeppenfeld, D. (Physics Depart- 
ment, University of Wisconsin, Madison, Wisconsin 53706). 
Physical Review [Section] D: Particles and Fields; 39: No. 9, 
2536-2546(1 May 1989). 

The reactions ep—pe-italic-tildeZ-tilde/sub i/ and ep—>pnu- 
tildeW-tilde/sub -/ are investigated, where Z-tilde/sub i/ and W- 
tilde/sub -/ are a generic neutralino and the lightest chargino eigen- 
state, respectively. We present both exact results and a modified ef- 
fective-photon approximation. We show that ten fully measured e- 
italic-tildeZ-tilde, events with e-italic-tilde—-eZ-tilde: decay, where 
the Z-tilde: escape detection, are enough to determine m/sub e// 
sub $-tilde//sub and //sub m//sub >//sub Z//sub $§-tilde//sub 
>1/ with statistical errors of 2 GeV; the detection of the outgoing 
proton in a forward proton spectrometer is crucial. e-italic-tildeZ- 
tilde. and nu-tildeW-tilde/sub -/ production, resulting mostly in 
final states with one or three charged leptons plus missing p/sub T/ 
, are also discussed. Within the framework of minimal supergravity 
models, these elastic processes make the DESY ep collider HERA 
competitive with or even superior to the contemporary colliders 
CERN LEP I and Fermilab Tevatron as far as searches for super- 
symmetry are concerned. 
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25860 Multiplicity distributions in high-energy hadron- 
nucleus collisions. I, Formalism. Hwa, R.C.; Wang, X. (Insti- 
tute of Theoretical Science and Department of Physics, 
University of Oregon, Eugene, Oregon 97403). Physical 
Review [Section] D: Particles and Fields; 39: No. 9, 2561- 
2572(1 May 1989). 

The problem of multiparticle production in hadron-nucleus 
collisions is formulated in a way consistent with the Gribov-Glau- 
ber theory for inelastic cross section on the one hand, while being 
the generalization of a particle production model for pp collisions 
on the other hand. The latter is the geometrical branching model 
that satisfactorily describes geometrical scaling and Koba-Nielsen- 
Olesen scaling. The formalism allows the incident hadron to be 
broken by the first collision. Dependences on the impact parameter 
b and the multiplicity of gray particles N/sub g/ are carefully taken 
into account. The average multiplicity as a function of the number 
of inelastic collisions, whether holding b,N/sub g/ fixed, or inte- 
grated, is derived, and is shown to agree with the data with a uni- 
versal slope parameter 8. General formulas for the multiplicity dis- 
tributions are obtained for produced particles as well as for shower 
particles. A universal property of particle production in hN and hA 
collisions based on effective interactions among many partons is dis- 
cussed. The geometrical branching model is then further developed 
to make possible the determination of B to be 0.5. 


25861 Multiplicity distributions in high-energy hadron- 
nucleus collisions. II. Phenomenology. Wang, X.; Hwa, R.C. 
(Institute of Theoretical Science and Department of Phys- 
ics, University of Oregon, Eugene, Oregon 97403). Physical 
Review [Section] D: Particles and Fields; 39: No. 9, 2573- 
2585(1 May 1989). 

The calculated results of our formalism for multiplicity dis- 
tribution in hadron-nucleus collisions are demonstrated and com- 
pared with experimental data. The leading particles are found to be 
responsible for the energy dependence of multiplicity distributions 
both in hN and hA cases. For shower particles in hA, the Koba- 
Nielsen-Olesen (KNO) scaling is approximately valid only when the 
nucleus is heavy but its universality breaks down. The peak of the 
KNO distribution shifts to smaller values of n/sub s//<n/sub s/>/ 
sub hA/ when A increases. We also calculate fluctuations of vari- 
ous types. The advantages of measuring the gray-particle multiplici- 
ty N/sub g/ are discussed. Because of the fluctuation in the number 
of collisions, there should be no universal behavior for the multi- 
plicity distribution at various impact parameters. Without any free 
parameter, all the results agree extremely well with experiments. 


25862 Tests of three-vector-boson nonstandard couplings. 
Kane, G.L.; Vidal, J.; Yuan, C.P. (Randall Physics Labora- 
tory, University of Michigan, Ann Arbor, Michigan 48109). 
Physical Review [Section] D: Particles and Fields; 39: No. 9, 
2617-2632(1 May 1989). 

We have examined the bounds on nonstandard WWV cou- 
plings that can be extracted from the existing low-energy data, 
without assuming some couplings are zero; we use a regularization 
procedure for loops that gives a gauge-invariant limit and results 
that do not depend on how integrations are performed. These 
bounds turn out to be only a little bit better than those given by 
unitarity requirements; in addition, some relations between param- 
eters can be extracted. The results should be interpreted to mean 
that the WWZ and WWy vertices are not very well constrained at 
present, though very large deviations from standard-model values 
are not allowed. We have also examined how well the measure- 
ments of the W* W~ cross section at the CERN e*e™ collider LEP 
II, and WZ and Wy production at hadron colliders, can restrict the 
values of the anomalous WWV couplings. We found that signifi- 
cant improvement, with respect to the bounds set from low-energy 
experiments and unitarity, can be achieved at an upgraded Fermilab 
Tevatron, at LEP II, and at a 400-GeV e*e™ collider. Considerably 
better bounds can be set from experiments at the CERN Large 
Hadron Collider and at the Superconducting Super Collider. 


25863 How to elucidate the mechanism of CP violation. 
Castoldi, P.; Frere, J.; Kane, G.L. (Physique Theorique, 
Universite Libre, Bruxelles Campus Plaine, CP 225, Boule- 
vard du Triomphe, B-1050 Brussels, Belgium). Physical 
Review [Section] D: Particles and Fields; 39: No. 9, 2633- 
2638(1 May 1989). 
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Several CP-violating observables, particularly in semilep- 
tonic decays of K’s, have the property that they are expected to 
vanish in the standard model, but are nonzero in alternative models. 
Thus, they provide very clean ways to test whether the standard 
model is the (sole) source of CP violation and to determine the 
properties of any other source that may enter. We mainly consider 
the transverse muon polarization from K/sub p/s (which isolates S 
and P effective Lagrangians), and the K/sub e/, spectrum (which 
contains a term that isolates V and A effective Lagrangians). We 
briefly comment on W/sup +- / production, and heavy-quark and 
-lepton decays. 


25864 Hadron spectrum of quenched QCD and the quark 
model. Loft, R.D.; DeGrand, T.A. (Physics Department, 
University of Colorado, Boulder, Colorado 80309). Physical 
Review [Section] D: Particles and Fields; 39: No. 9, 2678- 
2691(1 May 1989). 

We calculate the lowest-lying hadronic mass spectrum of all 
possible combinations of up, strange, and charmed quarks in the 
quenched approximations of lattice QCD with Wilson fermions. We 
analyze the mass spectrum on the lattice using simple quark models: 
most of the disagreement with experiment appears to be a nearly- 
mass-independent suppression of hyperfine splitting. We measure 
the quark wave function at the origin for vector mesons and find 
that it reproduces the observed scaling with vector-meson mass. 
We also observe a similar scaling law for baryon wave functions. 
We compare the QCD part of electromagnetic mass splittings to 
quark-model expectations. 


25865 String potential model: Spinless quarks. LaCourse, 
D.; Olsson, M.G. (Physics Department, University of Wis- 
consin, Madison, Wisconsin 53706). Physical Review [Section] 
D: Particles and Fields; 39: No. 9, 2751-2757(1 May 1989). 

We propose a generalization of the usual potential model of 
quark bound states in which the confining flux tube is a dynamical 
object carrying both angular momentum and energy. The QQ-bar- 
string system with spinless quarks is quantized using an implicit op- 
erator technique and the resulting relativistic wave equation is 
solved. For heavy quarks the usual Schroedinger valence-quark 
model is recovered. The Regge slope with light quarks agrees with 
the classical rotating-string result and is significantly larger than 
that given by the normal potential model. Quark mass variation and 
the effects of short-range forces are also considered. 


25866 Analysis of two-body decays of charm iesons 
using the quark-diagram scheme: Addendum on hairpin dia- 
grams, Chau, L.; Cheng, H. (Department of Physics, Uni- 
versity of California, Davis, California 95616). Physical 
Review [Section] D: Particles and Fields; 39: No. 9, 2788- 
2791(1 May 1989). 

We further develop our previous work [Phys. Rev. D 36, 
137 (1987)]. We incorporate in this addendum quark-diagram ampli- 
tudes of the hairpin graphs. 


25867 G-2 of the muon from compositeness in the model 
of Abbott and Farhi. Brodsky, S.J.; Davies, A.J.; Volkas, 
R.R. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94309). Physical Review [Section] D: 
Particles and Fields; 39: No. 9, 2797-2800(1 May 1989). 

We use a simple model to estimate the contribution to g-2 
for the muon in the composite model of Abbott and Farhi. Dimen- 
sion-5 operators must be introduced to describe the effective cou- 
pling of the composite left-handed muon to its constituents. We find 
an interesting suppression, which operates in the region of low 
scalar preon mass, of the leading-order term for g-2. The contribu- 
tion of compositeness to g-2 is thus smaller than might naively be 
expected and is within experimental limits. 


25868 Mutual information and forward-backward correla- 
tions in multihadron production. Carruthers, P.; Shih, C.C. 
(Department of Physics and Center for the Study of Com- 
plex Systems, University of Arizona, Tucson, Arizona 85721 
and Department of Physics, University of Tennessee, Knox- 
ville, Tennessee 37916). Physical Review Letters; 62: No. 18, 
2073-2076(1 May 1989). 
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Correlations between hadrons produced in the forward and 
backward hemispheres with respect to the collision axis have been 
analyzed using the relative mutual information I/sub r/. This simple 
example provides a model-independent information-theoretical 
measure of correlations capable of generalization to any oidci. 
Evaluation of the F/B mutual information in the NA22 experiment 
gives I/sub r/ = 0.02 (0.003) for a rapidity window of 2 for “all- 
charge” (negative-only”) distributions. For the UAS experiment at 
the CERN Collider we obtain the larger value of 0.1 for the pseu- 
dorapidity window of 4. 


25869 Large-p/sub I/ weak-boson production at the Fer- 
milab Tevatron. Barger, V.; Han, T.; Ohnemus, J.; Zeppen- 
feld, D. (Physics Department, University of Wisconsin, 
Madison, Wisconsin 53706 Physics Department, Florida 
State University, Tallahassee, Florida 32306). Physical 
Review Letters; 62: No. 17, 1971-1974(24 Apr 1989). 

Perturbative QCD calculations of the processes pp-bar—W/ 
sup +- /,Z+n jets (n = 1,2,3) with W—ev and Z-—ee-bar decays 
are presented for comparison with forthcoming Fermilab Tevatron 
data at Vs = 1.8 TeV. The W,Z+2-jet results are compared with 
the corresponding pp-bar>WW, WZ, and ZZ electroweak cross 
sections. 


6453 Particle Invariance Principles And Symmetries 







REFER ALSO TO CITATION(S) 25859, 25863, 25866, 25881 


25870 (DOE/ER/40427—40) Summary: Symmetries and 
spin. Haxton, W.C. (Washington Univ., Seattle (USA). Inst. 
for Nuclear Theory). 1988. Contract FG06-88ER40427. 8p. 
(CONF-880983—35). NTIS, PC A02/MF AOi - OSTI; 1; 
GPO Dep. Order Number DE89010022/JAW. 

From 8. international symposium on high energy spin phys- 
ics; Minneapolis, MN, USA (12 Sep 1988). 

I discuss a number of the themes of the Symmetries and Spin 
session of the 8th International Symposium on High Energy Spin 
Physics: parity nonconservation, CP/T nonconservation, and tests 
of charge symmetry and charge independence. 28 refs., 1 fig. 


25871 (INIS-BR—1410, pp 162-176) Dynamic symme- 
tries in scattering. 1987. NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88705521/JAW. (CONF- 
8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The construction of fundamertal theory on scattering proc- 
ess is presented. (M.C.K.). 


25872 Superstrings and geometry of superspace. Dhar, A. 
(Stanford Linear Accelerator Center, Stanford Univ., Stan- 
ford, CA (US)). pp 86-110 of Strings, lattice gauge theory, 
high energy phenomenology. Singh, V.; Wadia, S.R. Tea- 
neck, NJ; World Scientific Pub. Co. (1987). (CONF- 
860175—). 

From Tata Institute winter school on theoretical particle 
physics; Panchgani, India (25 Jan 1986). 

These lectures present some recent developments in the o- 
model approach to the Green-Schwarz superstring. Among the 
topics included are i) interpretation of the free superstring as a flat 
superspace o-model; ii) propagation of the superstring in curved su- 
perspace and iii) in the presence of background super Yang-Mills 
fields. The roles of the world-sheet fermionic gauge symmetry 


needed to ensure consistent coupling to background fields is empha- 
sized. 














ERA-14/12 / 3670 


6454 Field Theory 


REFER ALSO TO CITATION(S) 25158, 25737, 25738, 25846, 25855, 25864, 
25865, 25872, 26186 


25873 (BiBoS—343/88) Covariant Markovian random 
fields in four space-time dimensions with nonlinear electro- 
magnetic interaction. Albeverio, S.; Hoeegh-Krohn, R.; 
Iwata, K. (Bochum Univ. (Germany, F.R.); Oslo Univ. 
(Norway); Tokyo Univ. (Japan)). (Bielefeld Univ. (Germa- 
ny, F.R.). Forschungszentrum Bielefeld-Bochum-Stochastik 
(BiBoS); Bochum Univ. (Germany, F.R.); Oslo Univ. 
(Norway); Tokyo Univ. (Japan)). 1988. 17p. Bielefeld Univ. 
(Germany, F.R.). Forschungszentrum Bielefeld-Bochum- 
Stochastik (BiBoS). 

We construct covariant random vector fields over 4-dimen- 
sional space-time as solutions of a system of first order coupled sto- 
chastic partial differential equations, best interpreted as equations 
for quaternionic valued random fields. The fields are covariant 
under the proper Euclidean transformations. We give necessary and 
sufficient conditions in terms of a given source of the infinitely di- 
visible type, for the fields to be covariant also under reflections. In 
the case of a Gaussian white noise source the fields are Euclidean 
free electromagnetic potential fields and have the global Markov 
property. The fields with Poisson white noise source can be used as 
approximation of the Gaussian fields, with better support proper- 
ties. 


25874 (BiBoS—349/88) Construction of quantised Higgs- 
like fields in two dimensions. Albeverio, S.; Hoeegh-Krohn, 
R.; Holden, H.; Kolsrud, T. (Bochum Univ. (Germany, 
F.R.); Oslo Univ. (Norway); Norges Tekniske Hoegskole, 
Trondheim (Norway); Royal Inst. of Tech., Stockholm 
(Sweden)). (Bielefeld Univ. (Germany, F.R.). Forschungs- 
zentrum Bielefeld-Bochum-Stochastik (BiBoS); Bochum 
Univ. (Germany, F.R.); Oslo Univ. (Norway); Trondheim 
Univ. (Norway). Norges Tekniske Hoegskole; Royal Inst. of 
Tech., Stockholm (Sweden)). 1988. 12p. Bielefeld Univ. 
(Germany, F.R.). Forschungszentrum Bielefeld-Bochum- 
Stochastik (BiBoS). 

A mathematical construction of Higgs-like fields in two di- 
mensions is presented, including passage to the continuum and infi- 
nite volume limits. In the limit, a quantum field theory obeying the 
Osterwalder-Schrader axioms is obtained. The method is based on 
representing the Schwinger functions in terms of stochastic multi- 
plicative curve integrals and brownian bridges. 


25875 (CEA-CONF—9678) Lattice Gross-Neveu model 
and the Langevin algorithm. Lacaze, R.; Morel, A.; Attig, 
N.; Petersson, B.; Wolff, M. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique; Bielefeld Univ. (DE). Fakultaet fuer 
Physik). (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Physique Theorique). 
1988. Sp. (CONF-8809298—). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88756994/JAW. 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1988). 

The analytic solution of the Gross-Neveu model on the lat- 
tice is given including order 1/N. It is compared with a high statis- 
tics numerical simulation using the Langevin algorithm. 


25876 (CSIR-TWISK-TR—518) QCD description of the 
nucleon with semi-classical ansatz. Greben, J.M. (Council for 
Scientific and Industrial Research, Pretoria (South Africa). 
National Research Inst. for Mathematical Sciences). Mar 
1987. 11p. the National Research Institute for Mathematical 
Sciences, PO Box 395, Pretoria, 0001, South Africa. 

The equations of motion of QCD are solved for the nucleon 
using a static semi-classical ansatz for the gluon field. The profile 
function for the magnetic color field satisfies a non-linear second- 
order differential equation, which admits vacuum solutions of order 
1/g, where g is the strong coupling constant. These vacua can be 
connected by the quark-gluon interaction, so that the baryon 
emerges as a color-magnetic quantum soliton. Properties of the nu- 
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cleon, and of the quarks and the gluon fields in the nucleon, are 
discussed for two values of the strong coupling constant. 


25877 (CSIR-TWISK-TR—522) QCD description of the 
nucleon. Greben, J.M. (Council for Scientific and Industrial 
Research, Pretoria (South Africa). National Research Inst. 
for Mathematical Sciences). Apr 1987. 18p. the National Re- 
search Institute for Mathematical Sciences, PO Box 395, 
Pretoria, 0001, South Africa. 

Starting from the QCD-Lagrangian, the equations of motion 
for the quark and gluon fields, were written down. These equations 
are simplified by marking reasonable ansatzes for the gluon fields in 
the nucleon. The equations are reduced to a finiie set of coupled 
equations by assuming that the nucleon can be described in terms of 
the standard SU(6) quark wave function. An approximate, soliton- 
like solution for the nucleon is presented. This suggests that ha- 
drons should be considered as color magnetic quantum solitons. 
Various properties of the nucleon are discussed, for example, its 
r.m.s. radius, the value of the axial coupling constant and the com- 
position of its mass in terms of gluonic and quark contributions. 
Properties of the quarks (percentage small component, asymptotic 
behaviour etc.), and of the gluon fields are dicussed as well. 


25878 (DOE/ER/40423—-25) Applying the spectral den- 
sity method to U(1) gauge theory. Sharpe, S.R. (Washington 
Univ., Seattle (USA). Dept. of Physics). Dec 1988. Contract 
AS06-88ER40423. ilp. (CONF-8809247—8). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010021/JAW. 

From Lattice '88: symposium on lattice field theory; Batavia, 
IL, USA (22 Sep 1988). 

The utility of the spectral density method is investigated by 
studying the deconfining phase transition in U(1) pure gauge theory 
in the fundamental-adjoint plane. 10 refs., 5 figs. 


25879 (FNAL/C—89/37) The Fermilab lattice supercom- 
puter project. Fischler, M.; Atac, R.; Cook, A.; Deppe, J.; 
Gaines, I.; Husby, D.; Nash, T.; Pham, T.; Zmuda, T.; 
Hockney, G. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Feb 1989. Contract AC02-76CH03000. 7p. (CONF- 
8809247—9). NTIS, PC A02 - OSTI. Order Number 
DE89010510/JAW. 

From Lattice '88: symposium on lattice field theory; Batavia, 
IL, USA (22 Sep 1988). 

The ACPMAPS system is a highly cost effective, local 
memory MIMD computer targeted at algorithm development and 
production running for gauge theory on the lattice. The machine 
consists of a compound hypercube of crates, each of which is a full 
crossbar switch containing several processors. The processing 
nodes are single board array processors based on the Weitek XL 
chip set, each with a peak power of 20 MFLOPS and supported by 
8 MBytes of data memory. The system currently being assembled 
has a peak power of 5 GFLOPS, delivering performance at ap- 
proximately $250/MFLOP. The system is programmable in C and 
Fortran. An underpinning of software routines (CANOPY) pro- 
vides an easy and natural way of coding lattice problems, such that 
the details of parallelism, and communication and system architec- 
ture are transparent to the user. CANOPY can easily be ported to 
any single CPU or MIMD system which supports C, and allows 


the coding of typical applications with very little effort. 3 refs., 1 
fig. 


25880 (GSI—89-14(prepr.)) Is the o field in the o-w 
model related to a pion pair coherent state?. Schuck, P.; 
Chanfray, G.; Noerenberg, W. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires; Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire). (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Grenobie-1 Univ., 38 (France). Inst. des 
Sciences Nucleaires; Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire). Jan 1989. 9p. 
(CONF-8810261—). Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.). 

From International workshop on nuclear dynamics at 


medium and high energies; Bad Honnef, F.R. Germany (10 Oct 
1988). 


64 PHYSICS | 


A two pion pair coherent state is proposed as an alternative 
to the o field in the o-w model. Based on a phenomenological Ha- 
miltonian for interacting pions with non-relativistic coupling to nu- 
cleons and deltas we arrive at an expression for the binding energy 
of nuclear matter whose minimum is at rho/rho/sub 0/=1 and 
yields E/A=-16 MeV. ‘These values were achieved with one single 
parameter k/sub c/, the cut-off momentum. An important ingredi- 
ent of our model is the density dependence of the Landau parame- 
ter g’. The possibly accidental character of our results as well as 
their relevance for saturation mechanisms due to long range p-h 
and A-h screening effects are pointed out. 


25881 (INIS-mf—11416) Topological charge and fermions 
on the lattice. Vink, J.C. (Amsterdam Univ. (Netherlands)). 
26 Oct 1988. 160p. NTIS (US Sales Only), PC A08/MF 
AO1 - OSTI; INIS. Order Number DE89609518/JAW. 

Includes summary in Dutch. 

Nearly all light pseudo-scalar meson masses can be explained 
on the basis of symmetry properties of the part of QCD with de- 
scribes quarks. For one meson out of this group (the eta’ meson) 
however, the part of QCD which describes gluons has to be taken 
into account. The mass of this meson is influenced by quantum fluc- 
tuations in the socalled ‘topological charge’ of the gluons. Within 
the formulation of QCD the effect of these topological flucations 
on the eta’ mass is described by the 'Witten-Veneziano’ formula. 
Also a direct relation exists between the Dirac operator which de- 
termines the quark dynamics, and the topological charge: the ‘index 
theorema’. In this theses both formula and theorema are investigat- 
ed further with simulations on the (super-)computer using the ‘lat- 
tice’ formulation of QCD. 172 refs.; 35 figs.; 6 tabs. 


25882 (KFKI—1988-59/A) Equilibrium flavor dynamics 
during the cosmic confinement transition. Kaempfer, B. 
(Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics). Oct 1988. 29p. NTIS 
(US Sales Only), PC A03/MF AO1 - OSTI; INIS. Order 
Number DE89609519/JAW. 

The dynamics of the flavor composition of strongly interact- 
ing matter during the cosmic confinement transition is followed up 
in a simplified thermodynamical model. Relying on thermal, me- 
chanical and chemical equilibrium the strangeness fraction of 
strongly interacting matter is analyzed. Due to equilibrium with re- 
spect to AS=0 and AS=1 weak interactions the relations between 
different flavors depend strongly on the poorly known lepton 
excess. In a universe where the lepton (antilepton) excess is in the 
same order of magnitude as the baryon excess, the strange quark 
abundancies are suppressed (enhanced). In the hadron phase the 


strange baryons carry up to a half of the baryon excess. (author) 22 
refs.; 9 figs. 


25883 (LBL—26059) Beyond the standard model. Hall, 
L.J. (Lawrence Berkeley Lab., CA (USA)). 21 Oct 1988. 
Contract AC03-76SF00098. 19p. (CONF-880867—21). 
NTIS, PC A03 - OSTI. Order Number DE89010672/JAW. 

From 24. international Rochester conference on high energy 
physics; Munich, F.R. Germany (4 Aug 1988). 

A variety of TeV scale Higgs and flavor sectors are dis- 
cussed. Key questions are addressed: how can we tell if there is a 
light Higgs boson or if the Higgs sector is strongly interacting? 
What new signatures can be used to search for supersymmetry? 
Can flavor physics be described at a TeV without Yukawa cou- 


plings? Ideas are reviewed and some new developments mentioned. 
51 refs., 13 figs. 


25884 (NBI-HE—88-68) Spectral representation in sto- 
chastic quaniization. Nakazato, Hiromichi. (Niels Bohr Inst., 
Copenhagen (Denmark)). Oct 1988. 24p. NTIS (US Sales 
Only), PC A03/MF AOl - OSTI; INIS. Order Number 
DE88706342/JAW. 

A spectral representation of stationary 2-point functions is 
investigated based on the operator formalism in stochastic quantiza- 
tion. Assuming the existence of asymptotic non-interacting fields, 
we can diagonalize the total Hamiltonian in terms of asymptotic 
fields and show that the correlation length along the fictious time is 
proportional to the physical mass expected in the usual field theory. 
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A relation between renormalization factors in the operator formal- 
ism is derived as a byproduct and its validity is cecked with the 
perturbative results calculated in this formalism. 


25885 (NBI-HE—88-70) 1/N-expansion of the non-linear 
o-model. Flyvbjerg, H. (Niels Bohr Inst., Copenhagen 
(Denmark)). Nov 1988. 8p. NTIS (US Sales Only), PC 
A02/MF AO1 - OSTI; INIS. Order Number DE88706344/ 
JAW. 


The two-point function of the O(N)-symmetric non-linear o- 
model is expanded in 1/N, keeping both the leading term and the 
first correction term. From this function the mass gap and the mag- 
netic susceptibility are obtained. After mass renormalization, the 
Feynman diagrams giving these quantities are evaluated on two-di- 
mensional, square lattices. The results compare very favorably with 
Monte Carlo results for all values of the inverse coupling 8. The 
first non-vanishing term in the i/N-expansion of the four-point 
function is also obtained. 


25886 (NBI-HE—88-73) Review of the theories of non- 
critical strings and random surfaces. Ambjoern, J. (Niels 
Bohr Inst., Copenhagen (Denmark)). Nov 1988. 21p. NTIS 
(US Sales Only), PC A03/MF AO1 - OSTI; INIS. Order 
Number DE88706345/JAW. 


I review the basic properties of the theory of random sur- 
faces. It is shown that the theory gives a correct description of 
strings in dimensions d=1 and of matter fields with central charge 
c31. In this region it coincides with the new results of Knizhnik, 
Polyakov and Zamolodchikov. Analytical and numerical results for 
the discretized model and for the standard continuum string model 
for d>1 indicate a trivial theory in this region. 


25887 (NORDITA—88/35-P(prepr.)) New tool in the 
classification of rational conformal field theories. Christe, P.; 
Ravanini, F. (California Univ., Santa Barbara (USA). Dept. 
of Physics). (Nordisk Inst. for Teoretisk Atomfysik, Copen- 
hagen (Denmark)). Oct 1988. 14p. NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; INIS. Order Number 
DE88706348/JAW. 


The fact that in any rational conformal field theory (RCFT) 
4-point functions on the sphere must satisfy an ordinary differential 
equation gives a simple condition on the conformal dimensions of 
primary fields. We discuss how this can help in the classification 
program of RCFT. As an example all associative fusion rules with 
less than four non-trivial primary fields and N/sub ijk/< <1 are 
discussed. Another application to the classification of chiral alge- 
bras is briefly mentioned. 


25888 (NORDITA—88/42-P(prepr.)) Constrained CP/ 
sup n/ models. Latorre, J.I.; Luetken, C.A. (Niels Bohr 
Inst., Copenhagen (Denmark)). (Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)). Nov 1988. 12p. NTIS 
(US Sales Only), PC A03/MF AOI - OSTI; INIS. Order 
Number DE88706349/JAW. 


We construct a large new class of two dimensional sigma 
models with Kaehler target spaces which are algebraic manifolds 
realized as complete interactions in weighted CP/sup n/ spaces. 
They are N=2 superconformally symmetric and particular choices 
of constraints give Calabi-Yau target spaces which are nontrivial 
string vacua. 


25889 Tests for determining the parton ancestor of a 
hadron jet. Jones, L.M. (Institute of Physics, University of 
Tsukuba, Tsukuba, Ibaraki 305, Japan). Physical Review [Sec- 
tion] D: Particles and Fields; 39: No. 9, 2550-2560(1 May 
1989). 

Using hadron jets simulated by Monte Carlo QCD cascades, 
we explore methods of data analysis aimed at determining the 
parton originating the jet. We discuss a method of binning data 
which helps differentiate quark jets from gluon jets. If, in addition, 
the experiment can separate K’s from 7r’s, a second set of bins can 
be used to help determine the flavor of the quark jets. 
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25890 K/sub L/—7r°l* l- decays for large m/sub t/. Dib, 
C.O.; Dunietz, I.; Gilman, F.J. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94309). 
Physical Review [Section] D: Particles and Fields; 39: No. 9, 
2639-2651(1 May 1989). 

We discuss the decays K/sub L/—7r°l* 1- when m/sub t/ is 
large. Unlike the case of K/sub L/—»7r7, CP violation in the decay 
amplitude itself is comparable to that which comes from the mass 
matrix. We study the CP-violating effects, including strong-interac- 
tion (QCD) corrections to the amplitudes which arise from one- 
loop diagrams. Short-distance contributions from diagrams that in- 
volve a W and a Z or two W's as well as from those with a photon 
and a W are important when m/sub t/approx. >M/sub W/. 


25891 Vector-meson decay into pseudoscalar mesons from 
quenched lattice QCD. Loft, R.D.; DeGrand, T.A. (Physics 
Department, University of Colorado, Boulder, Colorado 
80309). Physical Review [Section] D: Particles and Fields; 39: 
No. 9, 2692-2700(1 May 1989). 

We have calculated the coupling constants for the hadronic 
decays of the form A—-Bz where A is a vector meson and B is a 
pseudoscalar meson. We have used an exact method of evaluating 
the appropriate three-point correlation function on the lattice in the 
quenched approximation. After taking into account contamination 
of the three-point functions by more massive states, we find that 
our results are in agreement with experiment (but have very large 
errors) for the decays K/sup */—+K7z and rho>77. 


25892 Renormalization of Higgs-boson-mass sum rules 
and screening. Gunion, J.F.; Turski, A. (Department of 
Physics, University of California at Davis, Davis, California 
95616). Physical Review [Section] D: Particles and Fields; 39: 
No. 9, 2701-2714(1 May 1989). 

We compute the renormalization of the Higgs-boson masses 
of the minimal supersymmetric extension of the standard model as a 
function of the scale of mass breaking between gauge-Higgs bosons 
and their supersymmetric gaugino-Higgsino partners. We demon- 
strate that the basic tree-level sum rules for Higgs-boson masses re- 
ceive very small corrections even when the scale of the supersym- 
metry-breaking mass parameters describing the latter sector are 
very large. We show analytically that the mass sum rules are 
screened against large effects from large mass splitting between the 
two sectors. 


25893 Studies of confinement: How the gluon propagates. 
Brown, N.; Pennington, M.R. (Rutherford Appleton Labo- 
ratory, Chilton, Didcot, Oxon OX1lichemical bond0QX, 
United Kingdom). Physical Review [Section] D: Particles and 
Fields; 39: No. 9, 2723-2736(1 May 1989). 

The behavior of the gluon propagator in the Landau gauge 
is studied over distances from the scales probed in deep-inelastic 
scattering out to the size of a hadron: from the perturbative to the 
nonperturbative regimes: using the Schwinger-Dyson equations. 
The approximations needed to make the program tractable are both 
detailed and analyzed by considering two different calculational 
schemes, one of which takes into account more fully the complete 
structure of the crucial triple-gluon vertex. In both cases, the gluon 
propagator is found to be strongly enhanced like 1/p‘ at low mo- 
menta p. We describe how this depends on A, the scale of QCD 
dynamics, and what this behavior means for the confinement poten- 
tial. The use of a covariant gauge avoids difficulties inherent in 
axial gauges, where much previous work has been done, the differ- 
ences with which are discussed. 


25894 On-shell gauge-parameter independence of <q- 
barq> contributions to electroweak quark self-energies. 
Ahmady, M.R.; Elias, V.; Mendel, R.R.; Scadron, M.D.; 
Steele, T. (Department of Applied Mathematics, University 
of Western Ontario, London, Ontario, Canada N6A 5B9). 
Physical Review [Section] D: Particles and Fields; 39: No. 9, 
2764-2772(1 May 1989). 

We allow an external <q-barq> condensate to enter stand- 
ard SU(2) x U(1) electroweak theory via the vacuum expectation 
value <Ochemical bond:q-bar(x)q(y):chemical bond0>, as in QCD 
sum-rule applications. For a given flavor, we then find that any 
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gauge-parameter dependence of quark self-energies on the "mass 
shell” is eliminated provided that the mass shell is made to coincide 
with both the expansion-parameter mass occurring in the operator- 
product expansion of <Ochemical bond:q-bar(x)q(y):chemical 
bondO> and the standard electroweak mass acquired via the 
Yukawa coupling to the usual scalar vacuum expectation value of 
spontaneous symmetry breaking. This result indicates that if the 
QCD-generated order parameter <q-barq> and associated dynami- 
cal mass(es) m/sub g//sup dyn/ are utilized as external input pa- 
rameters in electroweak calculations involving hadrons, then new 
corrections must be introduced into the q-barqW and q-barqZ ver- 
tices in order to preserve SU(2) x U(1) Ward identities. 


25895 Theory of p-adic closed strings. Frampton, P.H.; 
Nishino, H. (Department of Physics and Astronomy, Uni- 
versity of North Carolina, Chapel Hill, North Carolina 
27599-3255). Physical Review Letters; 62: No. 17, 1960- 
1963(24 Apr 1989). 

We discuss the N-particle amplitude for p-adic closed bo- 
sonic strings; an effective field theory is derived and then it is 
shown how the space-time field equations follow from a general- 
ized scaling property in a p-adic o model. The closed superstring is 
discussed p-adically at the four-particle level, and finally a specula- 
tion is made about how nonperturbative supersymmetry breaking in 
the superstring might be approached using p-adics. 
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25896 (ANL/NDM—110) A vector model for error prop- 
agation. Smith, D.L.; Geraldo, L.P. (Argonne National 
Lab., IL (USA)). Mar 1989. Contract W-31109-ENG-38. 
22p. NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89009948/JAW. 

A simple vector model for error propagation, which is en- 
tirely equivalent to the conventional statistical approach, is dis- 
cussed. It offers considerable insight into the nature of error propa- 
gation while, at the same time, readily demonstrating the signifi- 
cance of uncertainty correlations. This model is well suited to the 
analysis of error for sets of neutron-induced reaction cross sections. 
7 refs., 1 fig. 


25897 (LBL—26688) Nuclear fission and the transuran- 
ium elements. Seaborg, G.T. (Lawrence Berkeley Lab., CA 
(USA)). Feb 1989. Contract AC03-76SF00098. 22p. (CONF- 
890406—8). NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89010586/JAW. 

From Fifty years with nuclear fission conference; Gaithers- 
burg, MD, USA (25 Apr 1989). 

Many of the transuranium elements are produced and isolat- 
ed in large quantities through the use of neutrons furnished by nu- 
clear fission reactions: plutonium (atomic number 94) in ton quanti- 
ties; neptunium (93), americium (95), and curium (96) in kilogram 
quantities; berkelium (97) in 100 milligram quantities; californium 
(98) in gram quantities; and einsteinium (99) in milligram quantities. 
Transuranium isotopes have found many practical applications---as 
nuclear fuel for the large-scale generation of electricity, as com- 
pact, long-lived power sources for use in space exploration, as 
means for diagnosis and treatment in the medical area, and as tools 
in numerous industrial processes. Of particular interest is the unusu- 
al chemistry and impact of these heaviest elements on the periodic 
table. This account will feature these aspects. 9 refs., 5 figs. 


25898 (ORNL/TM—11028) User’s manual for FERD- 
PC. Rooney, B.D. (Oak Ridge National Lab., TN (USA)). 
Apr 1989. Contract AC05-840R21400. 101p. NTIS, PC 
A06/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89010195/JAW. 

FERD-PC is a modified version of the unfolding code 
FERD, rewritten in Microsoft FORTRAN and optimized for use 
on an IBM-PC or compatible computer. It can be used to correct 
observed pulse-height distributions for the nonideal response of a 
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pulse-height spectrometer and has been successfully applied to the 
analysis of data from the Tower Shielding Facility at Oak Ridge 
National Laboratory (ORNL). Modifications to the original code 
have been incorporated to optimize program execution and run 
time, while still maintaining most input and output options support- 
ed by the original code. In addition, several changes have been 
made to include an interactive binning code, a flux integration 
code, and a plotting utility, which supports enhanced color graph- 
ics (EGA) and a HP 7475A or equivalent plotter. This manual de- 
scribes these changes and enhancements, and covers essential infor- 
mation to set up and run FERD-PC. Sample problems are included 
to illustrate input and output procedures using various options of 
the code. 4 refs., 13 figs. 


25899 (PB—89-147946/XAB) Intelligent input/output 
subsystem for CAMAC and FASTBUS. Phase 1. Rajala, R.E. 
(Aeon Systems, Inc., Albuquerque, NM (USA)). Jul 1986. 
36p. NTIS, PC A03/MF AO1. 

The authors have addressed the need for flexible and easy- 
to-use data-acquisition equipment for the nuclear/energy physics 
fields and others requiring high data rates and real-time data acqui- 
sition. Presented is the design of an intelligent, expandible I/O 
system using CAMAC standards and the new generation Digital 
Equipment Corporation VAXBI bus. The system offers a potential 
tenfold increase in the speed of data acquisition over current sys- 
tems. A concentrated design effort is presented for the CAMAC 
Parallel Branch. However, the basic central processing unit, 
memory, and VAXBI configuration can also be used for CAMAC 
Serial, IEEE-488, and FASTBUS. The system uses a microproces- 
sor-based controller, the J11, that preprocesses data prior to trans- 
mission to the VAXBI. This frees the central processor for other 
tasks. The design eliminates the need for special, dedicated design 
hardware and provides a software migration path for existing sys- 
tems currently in use. 
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25900 (DOE/ER/40451—1) Measurement of observables 
in the pion-nucleon system and investigation of charge sym- 
metry in *H and *He: Progress report, 1 December 1987--1 
March 1989, Sadler, M.E.; Isenhower, L.D. (Abilene Chris- 
tian Univ., TX (USA)). 1 Mar 1989. Contract FG05- 
88ER40451. 30p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89010004/JAW. 

This report summarizes the progress made from the end of 
the last reporting period (1 December 1987) to the present (1 
March 1989) and presents future plans for the experimental pro- 
grams in which Abilene Christian University is collaborating. The 
measurements include: a complete set of observables in the pion-nu- 
cleon system in the momentum interval 400--700 MeV/c, differen- 
tial cross sections at low energy for pion-nucleon charge exchange, 
and elastic and inelastic scattering of 7/sup +-/ on *H and *He. 


25901 Dependence of the cross section for inclusive pion 
double charge exchange on nuclear mass and charge. Gram, 
P.A.M.; Wood, S.A.; Kinney, E.R.; Hoeibra-circleten, S.; 
Mansky, P.; Matthews, J.L.; Soos, T.; Rebka G.A. Jr.; Rob- 
erts, D.A. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Physical Review Letters; 62: No. 16, 
1837-1839(i7 Apr 1989). 

Total reaction cross sections for inclusive pion double 
charge exchange have been obtained at incident pion energies of 
180 and 240 MeV for ‘He, /sup 6.7/Li, °Be, /sup 12/C, /sup 16/ 
O, /sup 40/Ca, /sup 103/Rh, and /sup 208/Pb. An explanation of 
the dependence of these cross sections upon the mass and charge of 
the target nucleus and the charge of the incident pion is suggested 
in terms of a phenomenological model in which successive single- 
charge-exchange processes compete with more probable processes 
such as quasifree scattering. 
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25902 (BNL—42439) A study of heavy hypernuclei using 
the (7ri,K* ) reaction. Pile, P.H. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CH00016. 12p. 
(CONF-8809143—7). NTIS, PC A03/MF AO1 - OST]; 1; 
GPO Dep. Order Number DE89010249/JAW. 

From Hypernuclear and low-energy kaon physics; Padova, 
Italy (12 Sep 1988). 

The (7*,K*} reaction was used to study lambda hypernu- 
clear states in /sub A/*Be, /sub A/!2C, /sub A/'8C, /sub A/16O, / 
sub A/**Si, /sub A/*°Ca, /sub A/*!V and /sub A/®Y. The results 
show that the (7*,K*) reaction is ideally suited for populating 
lambda single particle states in heavy nuclei. 14 refs., 3 figs. 


25903 (N—89-15692) Measurements and calculations of 
the Coulomb cross section for the production of direct elec- 
tron pairs by energetic heavy nuclei in nuclear track emul- 
sion. Final report. Derrickson, J.H.; Eby, P.B.; Fountain, 
W.F.; Parnell, T.A.; Dong, B.L.; Gregory, 5.C.; Takahashi, 
Y.; King, D.T. (National Aeronautics and Space Adminis- 
tration, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Nov 1988. 25p. (NASA-TM—100347; 
NAS—1.15:100347). NTIS, PC A03/MF AO1. 

Measurements and theoretical predictions of the Coulomb 
cross section for the production of direct electron pairs by heavy 
ions in emulsion have been performed. Nuclear track emulsions 
were exposed to the 1.8 GeV/amu Fe-56 beam at the Lawrence 
Berkeley Laboratory bevalac and to the 60 and 200 GeV/amu O-16 
and the 200 GeV/amu S-32 beam at the European Center for Nu- 
clear Research Super Proton Synchrotron modified to accelerate 
heavy ions. The calculations combine the Weizsacker-Williams vir- 
tual quanta method applicable to the low-energy transfers and the 
Keiner-Kotov relativistic treatment for the high-energy transfers. 
Comparison of the measured total electron pair yield, the energy 
transfer distribution, and the emission angle distribution with theo- 
retical predictions revealed a discrepancy in the frequency of oc- 
currence of the low-energy pairs (less than or = 10 MeV). The mi- 
croscope scanning criteria used to identify the direct electron pairs 
is described and efforts to improve the calculation of the cross sec- 
tion for pair production are also discussed. 
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25904 (CEA-CONF—9526) Production and de excitation 
of hot nuclei. Auger, F.; Faure, B.; Wirleczki, J.P.; Mittig, 
W.; Cunsolo, A.; Foti, A.; Plagnol, E.; Quebert, J.; Pascaud, 
J.M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Service de Physique Nucleaire a Basse 
Energie; Grand Accelerateur National d’Ions Lourds 
(GANIL), 14 - Caen (France); Istituto Nazionale di Fisica 
Nucleare, Catania (IT); Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire; Centre d'Etudes Nucleaires du 
Haut-Vigneau, Gradignan (FR)). (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
de Physique Nucleaire a Basse Energie). 1988. 6p. (CONF- 
880161—). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE89760614/JAW. 

From 16. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegy, Austria (18 Jan 1988). 

We studied Kr induced reactions on C, Al and Ti at 26.4, 
34.4 and 45.4 MeV/nucleon. The aims of these experiments were to 
learn about the influence of the incident energy and asymmetry of 
the system on the incomplete fusion mechanism, that is on the char- 
acteristics (E,l) of the nuclei formed in the reactions and on the 
competition between massive transfer and preequilibrium emission. 
We also wanted to study the influence of excitation energy and an- 
gular momentum of the nuclei on their deexcitation modes, special- 
ly on the competition between light particles (n, p, a) and complex 
fragments (M>4). Considering the available energies (2.8 < € < 
10.5 MeV/nucleon), the grazing and the total masses (96 = M = 
132), nuclei with masses around 100 are likely to be formed with 
very different excitation energies and angular momenta. 
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25905 (DOE/ER/40459—1) Research in nuclear physics: 
Progress report, June 1, 1988--May 31, 1989. Vineyard, M.F. 
(Richmond Univ., VA (USA). Dept. of Physics). 20 Mar 
1989. Contract FG05-88ER40459. 162p. NTIS, PC A08/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010007/ 
JAW. 

This report contains papers on the following topics: Correla- 
tions Between Charged Light Particles and Evaporation Residues 
for the “Ca + 1C Reaction at E/sub lab/(*°Ca) = 450 MeV; 
Identification of Incomplete Fusion in the '**C + 1©°Gd Reaction at 
E/sub lab/ = 10 MeV/nucleon: Evaporation Residue-Gamma-Ray 
Coincidence Measurements; Energy Dependence of Fusion Evapo- 
ration Residue Cross Sections in the 7*Si + ?®Si Reaction; Com- 
plete and Incomplete Fusion in 78Si + ‘Ca at E/sub lab/(?*Si) = 
309, 397, and 452 MeV; Energy Dependence of Complete and In- 
complete Fusion in the #*Si + 1C Reactions; Fusion of *O + 
Ca at E/sub lab/(**O) = 13.4 MeV/nucleon; Quasielastic Scat- 
tering of *°Si on ?°°Pb and the Quadrupole Moments of 2* Levels 
in *°Si; and Kaon Electro and Photoproduction from the Proton 
and Deuteron. 


25906 Subthreshold antiproton production in /sup 28/ 
Si+/sup 28/Si collisions at 2.1 GeV/nucleon. Carroll, J.B.; 
Carlson, S.; Gordon, J.; Hallman, T.; Igo, G.; Kirk, P.; 
Krebs, G.F.; Lindstrom, P.; McMahan, M.A.; Perez- 
Mendez, V.; and others. (University of California, Los An- 
geles, Los Angeles, California 90024). Physical Review Let- 
ters; 62: No. 16, 1829-1832(17 Apr 1989). 

We report on the first observation of subthreshold antipro- 
ton production in nucleus-nucleus collisions. This measurement was 
made for the system /sup 28/Si+/sup 28/Si at a bombarding 
energy of 2.1 GeV/nucleon (kinetic energy per NN pair in the c.m. 
frame {similar—to}850 MeV). A differential cross section d?o0°/dP 
d © of 80 +- 40 nb/sr (GeV/c) was measured for p-bar production 
at 1.9 GeV/c and 0° This result is 3 orders of magnitude larger 
than that predicted by a calculation incorporating internal motion 
of the nucleons in the colliding nuclei. 
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25907 (DOE/ER/40293—3) Nuclear structure studies via 
neutron interactions: Progress report, 1 July 1988--30 June 
1989. Carlton, R.F. (Middle Tennessee State Univ., Mur- 
freesboro (USA). Dept. of Chemistry and Physics). Mar 
1989. Contract FG05-86ER40293. 22p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010061/ 
JAW. 

Research performed for the reporting period consisted of: 
publication of the resonance spectroscopy of n + Kr and of the 
extrapolation of the dispersive optical model to the resonance 
region for the n-®*Kr system; detailed analysis of the high resolu- 
tion total cross section data for n + “Ar to permit a definitive 
treatment of the average resonance parameters together with the 
energy averaged scattering functions for all partial waves up to d/ 
sub 5/2/ and their connection with the dispersive optical model 
(DOM). This work is in preparation for publication; neutron scat- 
tering measurements on **Fe have been analyzed to approximately 
400 keV for the purpose of spin and parity determination. This has 
permitted some J/sup 7/ assignments but the statistics are insuffi- 
cient for assigning a sufficient number to permit an unambiguous in- 
terpretation; and additional programs for calculating level densities, 
optical model potentials and other related models and routines for 
displaying and plotting these results have been written or converted 
to run on the AT computer. 13 refs., 7 figs. 


25908 (IPEN-PUB—205) Gamma-gamma angular corre- 
lation in the decay of /sup 76/As. Zamboni, C.B.; Saxena, 
R.N. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil)). Sep 1988. 19p. NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; INIS. Order Number 
DE89610056/JAW. 

The directional correlations of coincident gamma transitions 
have been measured in /sup 76/Se following the B/sup -/ decay of 
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/sup 76/As (t/sub 1/2/ = 26.4h) using a spectrometer consisting of 
two large volume hyperpure Ge detectors. The measurements were 
carried out for 24 gamma cascades, 17 of these for the first time. A 
spin assignment of 3/sup ~+/ for the 2363 KeV level is suggested 


and many previous spin assignments were confirmed. The multipole . 


re 
mixing ratios,y, for 16 transitions were extracted from the present 
results. 


25909 Incomplete fusion and complex-fragment emission: 
A continuum of isotropic sources. Colonna, N.; Charity, R.J.; 
Bowman, D.R.; McMahan, M.A.; Wozniak, G.J.; Moretto, 
L.G.; Guarino, G.; Pantaleo, A.; Fiore, L.; Gobbi, A.; and 
others. (Nuclear Science Division, Lawrence Berkeley Lab- 
oratory, 1 Cyclotron Road, Berkeley, California). Physical 
Review Letters; 62: No. 16, 1833-1836(17 Apr 1989). 

When observed in singles, complex fragments associated 
with the 18A-MeV /sup 139/La+/sup 64/Ni reaction present a 
complex invariant-cross-section pattern without an obvious source, 
while the center-of-mass velocities of the coincident binary events 
span the entire range from complete fusion to near projectile ve- 
locities. By gating on a given value of the source velocity, it is pos- 
sible to characterize precisely the product formed in the corre- 
sponding incomplete-fusion process and its decay. 
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25910 (DOE/ER/40345—12) [On line nuclear orienta- 
tion]: Annual progress report, 1988-1989. Krane, K. (Oregon 
State Univ., Corvallis (USA)). 1989. Contract FG06- 
87ER40345. 12p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010066/JAW. 

The major goal of this program is the use of the UNISOR 
Nuclear Orientation Facility to do detailed and precise nuclear 
spectroscopy, to investigate nuclear level schemes, and to provide 
data for tests of nuclear models and theories. In the process we 
shall also contribute to the development of the technology of low- 
temperature nuclear orientation and angular distribution studies. Be- 
cause training of graduate students is vital to the continued health 
of nuclear physics, we have also established and maintained a local 
facility for angular correlations, which provides a laboratory for 
students to learn the techniques and methods of nuclear spectrosco- 
py, especially those techniques that will enable them to more easily 
become active participants in the Oak Ridge experiments. 


25911 (GSI—89-12-Prepr.) Source parameters deduced 
from Bose-Einstein correlations of two and three soft pions in 
symmetric heavy-ion interactions at 650 A MeV. Bock, R.; 
Gutbrod, H.H.; Lund, I.; Doss, K.G.R.; Ritter, H.G.; Sie- 
miarczuk, T.; Wislicki, W. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Lawrence 
Berkeley Lab., CA (USA); Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Institute for 
Nuclear Studies, Warsaw (Poland)). (Lawrence Berkeley 
Lab., CA (USA); Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Jan 1989. 35p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88757396/JAW. 

The analysis of Bose-Einstein correlations for systems of two 
and three low-momentum pions in interactions of Au+Au and 
Nb+Nb at 650 A MeV kinetic energy are presented. The data 
were taken with the Plastic Ball spectrometer. The pion-emitting 
source sizes obtained from specific three-pion correlations are sig- 
nificantly smaller than those extracted from two-pion correlations. 
The dependence of the source parameters on the multiplicity of 
produced pions was examined. The low-p/sub t/ pions are emitted 
from a larger region than the high-p/sub t/ ones. 


25912 (IPEN-PUB—229) Absolute measurement of the / 
sup 125/1 desintegration rate. Silva Dias, M. da; Koskinas, 
M.F. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil)). Nov 1988. 17p. NTIS (US Sales Only), 
PC A0O3/MF AOl - OSTI; INIS. Order Number 
DE89610064/JAW. 

The procedure followed by the Laboratorio de Metrologia 
Nuclear at the IPEN (Instituto de Pesquisas Energeticas e Nu- 
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cleares), Sao Paulo - Brazil, for the absolute determination of the / 
sup 125/I1 desintegration rate by means of the X-(X,PI) Coincidence 
and Sum-Peak methods is described. The results were submitted to 
the BIPM (Suzeau International des Poids et Mesures), France, for 
an International Comparison of this radionuclide. 


25913 Nuclear Data Sheets for A = 144. Tuli, J.K. (Na- 
tional Nuclear Data Center, Brookhaven National Laborato- 
ry, Upton, New York 11973). Nuclear Data Sheets; 56: No. 
4, 607-707(Apr 1989). 

Experimental nuclear structure data are presented for all 
known nuclides with mass 144. Fourteen isobars. from Z = 54(Xe) 
to 67(Ho), have been observed for A = 144, but only g.s. proper- 
ties are known for Xe and Ho. The La decay has been studied in 
much greater detail than what is prescribed here; this is because the 
86WaZQ data are largely unpublished for higher--excitation levels. 
In /sup 144/Cs, a high J isomer is suggested but not confirmed. 
copyright 1989 Academic Press, Inc. 
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25914 (GSI—89-15(prepr.)) Angular momentum depend- 
ence of the quadrupole deformation in /sup 182,184,186/W. 
Kulessa, R.; Bengtsson, R.; Bohn, H.; Faestermann, T.; Fei- 
litzsch, F. von; Nazarewicz, W.; Schwalm, D.; Emling, H.; 
Grosse, E.; Wollersheim, H.J. (Uniwersytet Jagiellonski, 
Krakow (Poland). Inst. Fizyki; Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.); Lund 
Inst. of Tech. (Sweden). Dept. of Mathematical Physics; 
Technische Univ. Muenchen, Garching (Germany, F.R.). 
Fakultaet fuer Physik; Politechnika Warszawska (Poland). 
Inst. Fizyki; Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Heidelberg Univ. 
(Germany, F.R.). Physikalisches Inst.). (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Uniwersytet Jagiellonski, Krakow (Poland). Inst. Fizyki; 
Lund Inst. of Tech. (Sweden). Dept. of Mathematical Phys- 
ics; Technische Univ. Muenchen, Garching (Germany, 
F.R.). Fakultaet fuer Physik; Politechnika Warszawska 
(Poland). Inst. Fizyki; Heidelberg Univ. (Germany, F.R.). 
Physikalisches Inst.). Jan 1989. 17p. Also published in Phys. 
Lett., B (2 Mar 1989) v. 218(4) p. 421-426. 

The nuclear quadrupole deformation has been investigated 
for the isotopes /sup 182/W, /sup 184/W and /sup 186/W by 
means of multiple Coulomb excitation with /sup 208/Pb beam. E2 
transition probabilities and static quadrupole moments were de- 
duced for yrast states with spins up to 18Planck constant. The re- 
sults for the heavier isotopes /sup 184/W and /sup 186/W are con- 
sistent with an axially symmetric deformation. In contrast, the /sup 
182/W isotope exhibits a non-axial deformation together with an 
unexpected shape change at spin I= 10/sup +/Planck constant. 
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25915 (CONF-8806225—3) Energy and particle densities 
from oxygen-induced nuclear reactions. Garpman, S.; Al- 
brecht, R.; Awes, T.C.; Baktash, C.; Beckmann, P.; Berger, 
F.; Bock, R.; Claesson, G.; Dragon, L.; Ferguson, R.L. 
(Oak Ridge ‘National Lab., TN SUSA)). 1988. Contract 
AC05-840R21400. 10p. NTIS, PC A02/MF AO! - OSTIT; 1; 
GPO Dep. Order Number DE89010838/JAW. 

From 9. international seminar on high energy physics prob- 
lems relativistic nuclear physics and quantum chromodynamics; 
Dubna, USSR (14 Jun 1988). 

Charged particle multiplicity and pseudo-rapidity distribu- 
tions observed in '*O induced nuclear collisions at 60 and 200 A 
GeV are presented in conjunction with forward and transverse 
energy distributions. From the measurements estimates of the su- 
preme energy density obtained in central ‘*O + '*’Au collisions at 
200 A GeV yield a value of about 3 GeV/fim* seemingly enough to 
fulfill the presumptions for chiral symmetry restoration. The target 
mass dependence on the pseudo-rapidity densities is examined using 
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a power law parametrization. The data are also compared to simu- 
lations from the Lund model (Fritiof) for nucleus-nucleus collisions. 
15 refs., 7 figs. 


25916 (DOE/ER/40162—T4) Light particle emission 
measurements in heavy ion reactions: Progress report, June 1, 
1988--May 31, 1989. Petitt, G.A. (Georgia State Univ., At- 
lanta (USA). Dept. of Physics and Astronomy). 1989. Con- 
tract FG05-84ER40162. 10p. NTIS, PC A02/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89009992/JAW. 

We have completed another successful year of experimental 
work at the Heavy Ion Research Facility (HHIRF) and at Georgia 
State University (GSU). Since submitting our previous progress 
report we have completed our paper on neutron emission from 
products of the reaction **Ni + ‘Ho and it has been submitted to 
Physical Review C. Some of the details of these results are dis- 
cussed below. We have installed the Vaxstation computer system 
for which we received supplemental funding from DOE during 
1988-89 and it is being used to analyze the Ni + Ho data using the 
codes Pace and a modified version of Lilita, both of which we have 
been able to transfer to our Vaxstation systems from the Vax at 
ORNL with very minimal modification. The Exabyte tape drive 
which we ordered with the computer system was finally delivered 
at the end of January after months of delays. It is now being used 
to scan data tapes from our experiment to study neutron-neutron 
and neutron-charged-particle momentum correlations using the re- 
action °°S + 1'7Au at 25 MeV/nucleon. This data analysis can 
now proceed at a fast pace. Finally, we have continued our devel- 
opmental work on the Hili detector system at ORNL, and have 
participated in experiments to study the predictions of the Dyabatic 
Dynamics model of particle emission using the Ni + Ni system and 
the HILI detector system. 


25917 (HMI-P—1988/22-HF(prepr.)) Conversion elec- 
tron measurement of isomeric primary transitions in /sup 
196,198,199,200,201/Pb. Sun, X.; Rosengard, U.; Grawe, H.; 
Haas, H.; Kluge, H.; Kuhnert, A.; Maier, K.H. (Hahn- 
Meitner-Institut Berlin G.m.b.H. (Germany, F.R.); Freie 
Univ. Berlin (Germany, F.R.)). (Hahn-Meitner-Institut 
Berlin G.m.b.H. (Germany, F.R.). Bereich Kern- und Strah- 
lenphysik; Hahn-Meitner-Institut fuer Kernforschung Berlin 
G.m.b.H. (Germany, F.R.); Freie Univ. Berlin (Germany, 
F.R.)). 1988. 26p. Hahn-Meitner-Institut Berlin G.m.b.H. 
(Germany, F.R.). Bereich Kern- und Strahlenphysik. 

The transition energies of nine low energy primary transi- 
tions from high spin isomers in /sup 196,198,199,200,201/Pb have 
been measured with conversion electron spectroscopy using e/sup 
-/e/sup -/ and e/sup -/v coincidences. B(E2) values as deduced 
from the measured lifetimes and transition energies are discussed in 
terms of seniority shell model configurations and of a quasiparticle 
Tamm-Dancoff approach using the surface delta interaction. A re- 
vised discussion of the effective E2 charge in neutron deficient Pb 
isotopes is presented. 


25918 (INIS-mf—11407) Influence of the shell closure on 
the microscopic structure of even-even Hg isotopes. A study 
with electron and muon beams. Burghardt, A.J.C. (Amster- 
dam Univ. (Netherlands)). 22 Feb 1989. 136p. NTIS (US 
Sales Only), PC AO7/MF AOl - OSTI; INIS. Order 
Number DE89610084/JAW. 

Includes summary in Dutch. 

Muonic X-ray data were obtained for /sup 198/ /sup 200/ / 
sup 202/ /sup 204/Hg at high-intensity muon-beam facility of SIN 
and an electron-scattering study was performed on /sup 204/Hg 
with the 500 MeV, high-resolution electron-scattering facility of 
NIKHEF-K in a q-range from 0.4 to 2.9 fm/sup -1/. The combined 
analysis of the elastic electron-scattering and muonic X-ray data has 
yielded the ground-state charge distribution of /sup 204/Hg. Har- 
tree-Fock calculations with four different interactions, with and 
without the inclusion of pairing correlations, are compared to this 
experimental result. The charge-density difference between /sup 
206/Pb (determined elsewhere) and /sup 204/Hg is then used ot in- 
vestigate the filling of the last proton orbit before the Z=82 shell 
closure, the 3s/sub 1/2/ orbit. The interpretation of this difference, 
also in terms of Hartree-Fock calculations, is discussed in conjunc- 
tion with the earlier study of Frois et al. concerning /sup 206/Pb 
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and /sup 205/Tl. Many excited states have been observed in the 
spectra of /sup 204/Hg. The experimental excitation energies and 
the spins and parities assigned to a number of states are presented. 
From the cross-section data for these states transition charge distri- 
butions have been extracted. Shell-model predictions are compared 
with the observed level scheme and the shell-model calculation per- 
formed by Poppelier is used to interpret transition charge distribu- 
tions of six states. 101 refs.; 32 figs.; 41 figs. 


25919 (MPI-PAE/Exp.El.—198) Study of K/sub s//sup 


0/, A and anti A production in 60 and 200 GeV per nucleon 
OAu and pAu collisions with a streamer chamber detector at 
the CERN SPS. Bamberger, A.; Runge, K.; Bartke, J.; 
Kowalski, M.; Bialkowska, H.; Bock, R.; Brockmann, R.; 
Guerra, C.; Humanic, T.; Sandoval, A.; NA35 Collabora- 
tion. (Freiburg Univ. (Germany, F.R.). Fakultaet fuer 
Physik; Institute of Nuclear Physics, Krakow (Poland); In- 
stitute for Nuclear Studies, Warsaw (Poland); Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). (Max-Planck-Institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 
Physik; Freiburg Univ. (Germany, F.R.). Fakultaet fuer 
Physik; Institute of Nuclear Physics, Krakow (Poland); Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Lawrence Berkeley Lab., CA (USA); Isti- 
tuto Nazionale di Fisica Nucleare, Bari (Italy)). Jan 1989. 
33p. Max-Planck-Institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 
Physik. 

The production of neutral strange particles K/sub s//sup 0/, 
A and anti A has been studied in 60 and 200 GeV per nucleon OAu 
and pAu collisions with the streamer chamber vertex spectrometer 
of the NA35 experiment at the CERN-SPS accelerator. Ratios of 
neutral strange particle production to negatively charged particle 
production in selected regions of phase space were measured to be 
the same in OAu and pAu reactions. The rates of strange particle 
production in central OAu collisions are about a factor of 16 higher 
than in pAu collisions when compared in the same regions of phase 
space. If an enhancement of strange particle production in OAu 
collisions relative to pAu collisions is considered to be a signature 
for quark-gluon plasma formation, no evidence supporting it is ob- 
served. The experimental results are compared to the Lund FRI- 
TIOF model. 


25920 Nuclear Data Sheets for A = 191. Browne, E. 
(Lawrence Berkeley Laboratory, Berkeley, California 
94720). Nuclear Data Sheets; 56: No. 4, 709-808(Apr 1989). 

Spectroscopic data for all nuclei with mass number A = 191 
have been evaluated, and the corresponding level schemes from ra- 
dioactive decay and reaction studies are presented. This evaluation 
for A = 191 supersedes the earlier one by E. Browne (80Br16), 
published in Nuclear Data Sheets 30, 653 (1980). copyright 1989 
Academic Press, Inc. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


25921 (CONF-890491—2) Resonance structure in the fis- 
sion of (75U + n). Moore, M.S.; de Saussure, G.; Leal, 
L.C.; Perez, R.B.; Larson, N.M. (Oak Ridge National Lab., 
TN (USA)). 1989. Contract AC05-840R21400. 15p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010167/JAW. 

From International conference on fifty years of research in 
nuclear fission; Berlin, F.R. Germany (3 Apr 1989). 

A new multilevel reduced R-matrix analysis of the neutron- 
induced resonance cross sections of 7°5U has been carried out. We 
used as a constraint in the analysis the angular anisotropy measure- 
ments of Pattenden and Postma, obtaining a Bohr-channel (or J, K 
channel) representation of the resonances in a two-fission vector 
space for each spin state. Hambsch et al., have reported definitive 
measurements of the mass- and kinetic-energy distributions of fis- 
sion fragments of (75U + n) in the resonance region and analyzed 
their results according to the fission-channel representation of Brosa 
et al., extracting relative contributions of the two asymmetric and 
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one symmetric Brosa fission channels. We have explored the con- 
nection between Bohr-channel and asymmetric Brosa-channel rep- 
resentations. The results suggest that a simple rotation of coordi- 
nates in channel space may be the only transformation required: the 
multilevel fit to the total and partial cross sections is invariant to 
such a transformation. 32 refs., 4 figs. 


25922 (JAERI-M—89-037) Calculation of the delayed 
fission gamma-ray spectra from U-235, -238, Pu-239, -240 and 
Pu-241; Tabular data. Yosida, Tadashi; Katakura, Jun-ichi; 
Ihara, Hitoshi. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Mar 1989. 
48p. (NEANDC(J)—134/U; INDC(JPN)—121/L). Japan 
Atomic Energy Research Institute, Department of Techni- 
cal Information, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, 
Japan. 

The delayed fission-gamma-ray, which is emitted aggregati- 
vely from the unstable nuclides produced by fission, must be taken 
into account properly in calculation of the gamma-ray source in nu- 
clear reactors. Despite its importance, the delayed gamma-ray data 
is not well organized nor prepared even in major nuclear data li- 
braries such as JENDL and ENDF/B. Here we prepared the de- 
layed gamma-ray spectra for five major fissioning nuclides. In cal- 
culating these spectra, theoretical estimation of the unknown spec- 
tra was carried out widely for a lot of no-data nuclides, which had 
been a major source of ambiguity in calculating the delayed 
gamma-ray spectra. 10 refs., 7 figs., 20 tabs. 


25923 (KFK—4513) Nuclear charge radii and nuclear 
moments of thorium isotopes by stored ion laser spectroscopy. 
Kaelber, W. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik; Heidelberg Univ. 
(Germany, F.R.). Fakultaet fuer Physik und Astronomie). 
Feb 1989. 92p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE88757425/JAW. 

A set-up for the laser spectroscopy of stored thorium ions 
was built with a Paul rf-ion trap as central part. Doppler limited 
single-step excitation of the transition Th-II 0-17122 cm/sup -1/ and 
Doppler reduced two-step excitation of the subsequent transitions 
0-17122 cm/sup -1/ and 17122-34544 cm/sup -1/ have been studied. 
Isotope shifts have been measured by the single-step excitation of 
the transition Th-II 0-17122 cm/sup -1/ for the isotopes /sup 227/ 
Th to /sup 230/Th and /sup 232/Th. In addition, hyperfine split- 
tings for the isotope /sup 229/Th have been determined for the 
transition used in the two-step excitation. From the analysis the hy- 
perfine interaction constants A and B of the states involved in the 
transition have been extracted. From the measured isotope shifts 
the changes of mean square charge radii for isotope pairs were de- 
termined. A continuous increase of the mean square charge radius 
with increasing mass number A was observed. This increase can be 
explained by the spherical droplet-model and corrections for the 
quadrupole deformations increasing with A. A normal odd-even- 
staggering effect was observed for the isotopes /sup 228/Th and / 
sup 229/Th. (orig./HSI). 


25924 (UCRL-Trans—12237) Relative isotopic shifts and 
inherent quadrupole moments of plutonium isotopes. Gersten- 
korn, S.; Luc, P.; Tomkins, F. Translated from Physica 
Scripta ; 32: 195-200(1985). Contract W-7405-ENG-48. 19p. 
NTIS, PC A03 - OSTI. Order Number DE89008788/JAW. 

Extensive isotope shifts measurements in the 3910--9160 
{angstrom} region of the plutonium spectrum were made. This en- 
ables us to determine with precision the value of the Relative Iso- 
tope Shift (R.LS.) between the 244-242 and 242-240 couples of iso- 
topes. The value found for the R.LS. is 1.03 {+-} 0.02. Based on 
the optical R.I.S. of the plutonium isotopes (from 238 to 244) the 
inherent quadrupole moments of the odd isotopes were determined, 
using the known values of the quadrupole moments of the even iso- 
topes (deduced from Coulomb excitation). They were found to be 
respectively equal (in barns) to Qesg = 11.3 {+-} 1.0, Qoar = 11.5 
{+-} 0.5, Qoa2 = 11.6 {+-} 0.5. 20 refs., 4 figs., 4 tabs. 
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— ALSO TO CITATION(S) 25870, 25876, 25877, 25905, 25922, 25924, 


25925 (AD-A—201931/3/XAB) Proof of the feasibility 
of coherent and incoherent schemes for pumping a gamma-ray 
laser. Quarterly technical progress report, i July-30 Septem- 
ber 1988. Collins, C.B. (Texas Univ., Richardson (USA). 
Center for Quantum Electronics). Oct 1988. 142p. (GRL— 
8802). NTIS, PC A07/MF AOI. 

This report focuses upon a breakthrough recently realized 
along the more complex direction toward the coherent pumping of 
a gamma-ray laser. The intent is to mix the quantum properties of 
long-lived nuclear states with those able to radiate freely. In this 
way the metastability of an isomeric state could be switched off. 
The critical experiment is to show that some laboratory level of co- 
herent input power can affect the properties of a nuclear level. Re- 
ported here are the details of a series of experiments which clearly 
demonstrated that large levels of modulation of the phases of nucle- 
ar states can be obtained with relatively modest input powers. Now 
many more critical experiments become possible even along this 
more complex path toward a gamma-ray laser. Also reported here 
are the most recent advances in the preparation of the thin-film dia- 
mond materials. Efficacy of the unique laser plasma process we de- 
scribed is so great that it already has become clear that applications 
will range far beyond the support of this gamma-ray laser project. 


25926 (CONF-890115—1) Nucleon spin structure func- 
tions. Close, F.E. (Oak Ridge National Lab., TN (USA)). 
1989. Contract AC05-840R21400. 6p. NTIS, PC A02 - 
OSTI. Order Number DE89010262/JAW. 

From 3. conference on medical imaging; Newport Beach, 
CA, USA (29 Jan 1989). 

There has been recent excitement arising from the claim by 
the EMC collaboration that none of the proton’s spin is carried by 
quarks. There are many textbooks, including those written by some 
members of this audience which assert that the proton’s spin is car- 
ried by quarks. I will review the history of deep inelastic scattering 
of polarized leptons from polarized protons, culminating in this 
most recent dramatic claim. I will show that, for the last decade, 
data have appeared consistent with predictions of the quark model 
and highlight what the new and potentially exciting data are. I will 
conclude with suggestions for the future, and discuss the polariza- 
tion dependence of inclusive hadron production. 35 refs. 


25927 (CSIR-TWISK-TR—516) Nucleus-nucleus optical 
potential in an optical approximation. Greben, J.M.; Gurvitz, 
S.A. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. 
of Physics). (Council for Scientific and Industrial Research, 
Pretoria (South Africa). National Research Inst. for Mathe- 
matical Sciences). Mar 1987. 30p. the National Research In- 
stitute for Mathematical Sciences, PO Box 395, Pretoria, 
0001, South Africa. 

The first-order optical potential for elastic nucleus-nucleus 
scattering is derived, taking into account binding and Fermi motion 
effects through an optimal approximation. The resulting potential is 
expressed as a product of the projectile elastic form factor times the 
nucleon-nucleus elastic amplitude (rather than the nucleon-nucleus 
potential as in the folding model). The effective energy in this am- 
plitude rises with angle and agrees with the usual choice of the 
folding model for forward angles. The form of spin-orbit nucleus- 
nucleus potential for projectiles with spin is discussed as well. 


25928 (DOE/ER/40364—2) Nuclear studies with inter- 
mediate energy probes: Annual performance report, May 15, 
1988--May 14, 1989. Norum, B.E. (Virginia Univ., Char- 
lottesville (USA). Dept. of Physics). Mar 1989. Contract 
FG05-87ER40364. 20p. NTIS, PC A03/MF AO! - OST]; 1; 
GPO Dep. Order Number DE89009986/JAW. 

Proton scattering measurements of the calcium isotopes have 
been performed at both LAMPF and IUCF; preliminary measure- 
ments of selected s-d shell nuclei have also been made at LAMPF. 
Analysis of the collected data is underway. Measurements of elec- 
tron scattering from ‘#Ca and “Ca made at NIKHEF-K are also 
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being analyzed, in conjunction with data obtained previously at the 
MIT-Bates Linear Accelerator. Initial electron scattering measure- 
ments of 4/sup {minus}/ and 6/sup {minus}/ excitations in 1*O 
have been performed at MIT-Bates and the analysis is underway. 
The analysis of measurements of the mercury isotopes made at 
NIKHEF-K have been completed and the results are being pre- 
pared for publication. Further results of our studies of the (e,e’d) 
reaction at NIKHEF have been analyzed and published. A gas jet 
target is currently under construction for use in the SAL storage 
ring to study the feasibility of performing internal target experi- 
ments in electron rings. We have received time to complete our 
electron scattering measurements of the calcium isotopes at 
NIKHEF-K. We will also study the threshold electro-production 
of neutral pions from the proton via the p(e, e’p)7® reaction at 
NIKHEF-K. Finally, we will perform electron scattering measure- 
ments of *C at NIKHEF-K and THD. Of particular note in this 
experiment will be the extraction of the B(E1) value for the first 
excited state as it will help to determine which of a broad class of 
stars can collapse to form black holes. 29 refs., 4 figs. 


25929 (GSI—89-13(prepr.)) Nuclear matter - quark 
matter phase diagram with strangeness. Barz, H.W.; Schulz, 
H.; Friman, B.L.; Knoll, J. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Re- 
public); Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). (Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.); Zentralin- 
stitut fuer Kernforschung, Rossendorf (German Democratic 
Republic); Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Jan 1989. 24p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757397/JAW. 

A phenomenological equation of state of strongly interacting 
matter, including strange degrees of freedom is presented. It is 
shown that the hyperon and kaon interactions must be included, in 
order to obtain a reasonable description of the deconfinement tran- 
sition at high baryon densities. The consequences of kaon condensa- 
tion on the nuclear matter - quark matter phase diagram are ex- 
plored. The relative particle abundances obtained in an isentropic 
expansion of a blob of quark-gluon plasma are presented for differ- 
ent initial conditions. Implications for ultra-relativistic heavy-ion 
collisions are briefly discussed. 


25930 (GSI—89-16(prepr.)) Configurational splitting of 
dipole giant resonance of nuclei with mass number 23-26. 
Ishkhanov, B.S.; Kapitonov, I.M.; Rozmej, P.; Shitikova, 
K.V. (Moskovskij Gosudarstvennyj Univ. (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Moskovskij Gosudarstvennyj Univ. (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). Jan 1989. 
8p. Gesellschaft fuer Schwerionenforschung m.b.H., Darm- 
stadt (Germany, F.R.). 

The authors have calculated the configurational splitting and 
widths of the GDRs of the stable sodium and magnesium isotopes 
using the excitation functions of (y, p) reactions on these nuclei 
measured by other authors. (HSI). 


25931 (INFN-LNF—88-44(P)) New model for elastic 
deuteron-deuteron scattering. Etim, E.; Satta, L. (Istituto Na- 
zionale di Fisica Nucleare, Frascati (Italy). Lab. Nazionale 
di Frascati). (Istituto Nazionale di Fisica Nucleare, Rome 
(Italy)). 1988. 13p. NTIS (US Sales Only), PC A03/MF 
AO0l1 - OSTI; INIS. Order Number DE89610010/JAW. 

To be submitted to Nuovo Cim., A. 

Straightforward application of the Glauber multiple scatter- 
ing theory is drammatically challenged by data on elastic deuteron- 
deuteron scattering. The challenge has been argued to be met by an 
improved representation of the ground state wave function of the 
deuteron as an admixture of S-and D-waves. In the light of the fail- 
ure of the Glauber and geometrical picture models in general, to 
explain proton-proton and proton-antiproton scattering data up to 
and including collider energies and for all momentum transfers, this 
argument becomes less and less compelling and more and more un- 
convincing. A model inspired by unitarity and which produces sub- 
stantial elastic scattering through a unitarity sum over a specific 
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class of intermediate states is presented. The model fits not only 
deuteron-deuteron, but also proton-proton, proton-antiproton and 
aN -> aN (N =a, d, He/sup 3/) data for all energies and momen- 
tum transfers. No detailed knowledge of ground state wave func- 
tions is required. 


25932 (IPNO-TH—87-87) Influence of multiple excita- 
tion of low lying states and giant resonances on heavy ion in- 
elastic spectra. Blumenfeld, Y.; Chomaz, P. (Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire). 1987. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88756880/JAW. 

The inelastic excitation probabilities of /sup 40/Ca, /sup 90/ 
Zr and /sup 208/Pb impinged by /sup 40/Ca projectiles at bom- 
barding energies between 10 and 100 MeV/nucleon are calculated 
in a model where the excitation amplitudes are evaluated along 
classical trajectories. The excited states are calculated in the 
random phase approximation and the nuclear and Coulomb excita- 
tions of both low lying states and giant resonances of the target and 
projectile are taken into account. A general feature of the calculat- 
ed spectra for near grazing impact parameters and bombarding en- 
ergies above 20 MeV/nucleon is the presence of broad regularly- 
spaced structures mainly due to the excitation of multiphonon states 
built with giant resonances. Cross section estimates for the inelastic 
excitations are given. 


25933 (JINR-E—4-88-40) Quantum and thermodynamic 
fluctuations in the degenerate schematic model of the finite 
temperature random phase approximation. Nguyen Dinh 
Dang. (Moskovskij Gosudarstvennyj Univ. (USSR)). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 7p. NTIS (US Sales Only), PC A02/ 
MF AOl1 - OSTI; INIS. Order Number DE88706310/JAW. 

The system of equations of the finite temperature random 
phase approximation in frames of the degenerate schematic model is 
solved. The calculations are performed for the dipole state in the 
N=58 nucleon scheme. It is shown that the particle number fluctu- 
ations increase the dipole state energy whereas the thermodynamic 
ones wash out the discontinuity on the curve of the energy depend- 
ence on the temperature at the critical point of the phase transition 
from superfluid to normal state. 20 refs.; 2 figs. 


25934 (KFKI—1988-71/A) Radiative correction to elec- 
tron-neutrino correlation in lambda B-decay. Toth, K.; 
Glueck, F. (Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics). Dec 1988. 
l6p. NTIS (US Sales Only), PC A03/MF AO1 - OSTI; 
INIS. Order Number DE89610027/JAW. 

The radiative correction of the beta decay process A->pev 
was studied in order to support theoretically the high-precision 
measurement of the electron-neutrino angular correlation. The rela- 
tive correction was tabulated for the decay distribution in terms of 
the electron energy and cos@/sub ev/. The single-variable distribu- 
tion by cos@/sub ev/ was decomposed in terms of form factor 
combinations, and the radiative correction was determined for each 
term. (R.P.) 12 refs.; 3 tabs. 


25935 (LBL—26474) Development of a transition-state 
treatment of multi tation. Randrup, J.; Lopez, J.A. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1988. Contract 
ACO03-76SF00098. 8p. (CONF-890161—3). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010440/JAW. 

From 17. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegg, Austria (15 Jan 1989). 

For the nuclear multifragmentation problem, several statisti- 
cal models have been developed in recent years, based on excitable 
fragments within a specified freeze-out volume. Such a scenario is 
of direct relevance to the study of dilute nuclear matter and the 
formulation of the associated statistical mechanics is relatively 
simple. Application of such statistical models to the disassembly of 
a nuclear “source” has usually been made by simply assuming that 
the yield of a given final channel is proportional to the correspond- 
ing statistical weight. A principal problem with these approaches is 
that there is no inherent way of determining the freeze-out volume, 
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which therefore must be prescribed by some argument external to 
the model. Moreover, the propagation of the fragmenting system 
from the freeze-out configuration to asymptotia is dependent on 
how the potential energy is treated. These problems are particularly 
serious at relatively moderate excitations and they need to be ade- 
quately solved before it is possible to clarify such key questions as 
the transition from the ordinary sequential-binary type of decay 
characteristics of low excitation to the nearly simultaneous multi- 
fragment breakup apparently occurring at high excitation. This un- 
satisfactory situation has motivated us to develop a refined treat- 
ment of statistical multifragmentation based on a suitable generaliza- 
tion of the transition-state approximation for ordinary binary fission. 
Thus, we consider the irreversible transition of a very excited com- 
pound nucleus into a number of prefragments. These prefragments 
are still interacting and may in general experience significant 
change during their dynamical evolution subsequent to the transi- 
tion. The main objective will be to characterize the "transition 
state,” the family of configurations at which the system irreversibly 
makes the transition into the specified prefragments. 


25936 (LBL—26975) Spontaneous fission properties and 
lifetime systematics. Hoffman, D.C. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1989. Contract AC03-76SF00098. 
22p. (CONF-890491—3). NTIS, PC A03/MF A0O1 - OSTI; 
1; GPO Dep. Order Number DE89010388/JAW. 

From International conference on fifty years of research in 
nuclear fission; Berlin, F.R. Germany (3 Apr 1989). 

Half-lives for spontaneous fission of nuclides with even and 
odd numbers of particles are compared with recent theoretical cal- 
culations. A summary of odd particle hindrance factors is given. 
The most recent measurements of kinetic-energy and mass distribu- 
tions and neutron emission for spontaneous fission of the heaviest 
nuclides are summarized and discussed. 51 refs., 9 figs. 


25937 (N—89-16459) Ground state of high-density 
matter. Copeland, E.; Kolb, E.W.; Lee, K. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Oct 1988. 17p. 
(NASA-CR—182471; NAS—1.26:182471; FERMILAB- 
PUB—88/84-A). NTIS, PC A03/MF AOl1. 

It is shown that if an upper bound to the false vacuum 
energy of the electroweak Higgs potential is satisfied, the true 
ground state of high-density matter is not nuclear matter, or even 
strange-quark matter, but rather a non-topological soliton where the 
electroweak symmetry is exact and the fermions are massless. This 
possibility is examined in the standard SU(3) sub C tensor product 
SU(2) sub L tensor product U(1) sub Y model. The bound to the 
false vacuum energy is satisfied only for a narrow range of the 
Higgs boson masses in the minimal electroweak model (within 
about 10 eV of its minimum allowed value of 6.6 GeV) and a some- 
what wider range for electroweak models with a non-minimal 
Higgs sector. 


25938 (UCRL—100616) Pion production in relativistic 
collisions of nuclear drops. Alonso, C.T.; Wilson, J.R.; 
McAbee, T.L.; Zingman, J.A. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Sep 1988. Contract W-7405-ENG- 
48. 16p. (CONF-8809192—2). NTIS, PC A03/MF AOl1 - 
OSTI, 1; GPO Dep. Order Number DE89009954/JAW. 

From 3. international colloquium on drops and bubbles; 
Monterey, CA, USA (18 Sep 1988). 

In a continuation of the long-standing effort of the nuclear 
physics community to model atomic nuclei as droplets of a special- 
ized nuclear fluid, we have developed a hydrodynamic model for 
simulating the collisions of heavy nuclei at relativistic speeds. Our 
model couples ideal relativistic hydrodynamics with a new Monte 
Carlo treatment of dynamic pion production and tracking. The col- 
lective flow for low-energy (200 MeV/N) collisions predicted by 
this model compares favorably with results from earlier hydrody- 
namic calculations which used quite different numerical techniques. 
Our pion predictions at these lower energies appear to differ, how- 
ever, from the experimental data on pion multiplicities. In this case 
of ultra-relativistic (200 GeV/N) collisions, our hydrodynamic 
model has produced baryonic matter distributions which are in rea- 
sonable agreement with recent experimental data. These results may 
shed some light on the sensitivity of relativistic collision data to the 
nuclear equation of state. 20 refs., 12 figs. 
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25939 Fragmentation of stretched spin strength in /sup 
28/Si. Carr, J.A.; Bloom, S.D.; Petrovich, F.; Philpott, RJ. 
(Supercomputer Computations Research Institute, The Flor- 
ida State University, Tallahassee, Florida 32306). Physical 
Review Letters; 62: No. 19, 2249-2252(8 May 1989). 

Calculations have been made to explore the effect of config- 
uration mixing in a large basis on the fragmentation of the 
“stretched” M6 strength in /sup 28/Si. Our work extends a previ- 
ous calculation, which allowed a single particle in the f/sub 7/2/ 
orbit and the remainder in the (unrestricted) 1d/sub 5/2/ and 2s/ 
sub 1/2/ orbits, by also allowing up to four particles in the 1d/sub 
3/2/ orbit. It is found that configuration mixing within this expand- 
ed basis gives an improved description of the spectrum and several 
other properties of the observed states. 


25940 Multiple-collision model for high-energy nucleus- 
nucleus collisions. Wong, C.; Lu, Z. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physical Review 
oo D: Particles and Fields; 39: No. 9, 2606-2616(1 May 
1989). 

We use a Glauber multiple-collision model to examine the 
dynamics of nucleus-nucleus collisions. The model introduces a 
stopping law which describes how a baryon loses energy in a basic 
baryon-baryon collision and a particle production law which relates 
the distribution of produced particles to the baryon momentum 
loss. The model gives results which compare well with the recent 
WA80 experimental data of /sup 16/O on various targets at 60 and 
200 GeV per projectile nucleon and reveals a high degree of stop- 
ping in these high-energy nuclear collisions. 
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REFER ALSO TO CITATION(S) 23999, 24876, 25003, 25088, 25200, 25204, 
25209, 25210, 25213, 25213, 25214, 25215, 25217, 25226 


25941 (CONF-8809317—1) Industrial applications of 
neutron diffraction. Felcher, G.P. (Argonne National Lab., 
IL (USA)). Jan 1989. Contract W-31109-ENG-38. 17p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009869/JAW. 

From ISIAME '88: international symposium on the industri- 
al applications of the Mossbauer effect; Parma, Italy (12 Sep 1988). 

Neutron diffraction (or, to be more general, neutron scatter- 
ing) is a most versatile and universal tool, which has been widely 
employed to probe the structure, the dynamics and the magnetism 
of condensed matter. Traditionally used for fundamental research in 
solid state physics, this technique more recently has been applied to 
problems of immediate industrial interest, as illustrated in examples 
covering the main fields of endeavour. 14 refs., 14 figs. 


25942 (DPST—89-236) A study of alternate diffusion 
theory models, December 16, 1988. Honeck, H.C. (Savannah 
River Lab., Aiken, SC (USA); Computer Application Tech- 
nology, Inc. (USA)). 1 Feb 1989. Contract AC09- 
76SRO00001. 25p. NTIS, PC A03/MF AOI - OSTI; 1; GPO 
Dep. Order Number DE89010416/JAW. 

The neutron flux distribution in an SRP reactor is computed 
in a two-step process. The first step is to compute cell-averaged 
few-group cross sections in an infinite lattice using the JOSHUA 
lattice physics system GLASS. The second step uses these cross 
sections in the JOSHUA module GRIMHX which calculates the 
neutron flux distribution in a finite three-dimensional reactor. The 
accuracy of this procedure has been studied extensively at SRL and 
the least accurate part is the GRIMHX analysis which does not re- 
produce (for an infinite lattice) the GLASS results as accurately as 
desired. A new program called FLASH is under development to 
replace GRIMHX. The research reported here is an attempt to 
evaluate several techniques which might be incorporated into 
FLASH to improve the accuracy. Three techniques were investi- 
gated. A sample problem of an infinite Mark 16-31A lattice with 
two control rod configurations is used to evaluate the techniques. 
GRIMHx< is based on few-group finite-difference diffusion theory 
with a coarse-mesh correction to improve the accuracy. GRIMHX 
has a spatial resolution of 1, 3, and 6 points/hex. When used to ana- 
lyze the sample problems, the best results were obtained with a res- 
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olution of 6 points/hex and the coarse-mesh correction. The accu- 
racy ranged from 0.45% to 0.68% in k/sub eff/. The first investiga- 
tion was to improve the spatial resolution. Calculations with 24, 54, 
and 96 points/hex showed no improvement. Therefore, solving the 
diffusion theory equation more accurately in GRIMHX or FLASH 
will not give better agreement with the transport theory results 
from GLASS. This is not surprising. 3 refs., 5 figs., 5 tabs. 


25943 (ENEA-RT-TIB—88-34) Teseo. A code process 
ENDF-B JEF data for MC/sup 2/-II code. Galli, M. 
(ENEA, Bologna (Italy)). (ENEA, Rome (Italy)). 1989. 
145p. NTIS (US Sales Only), PC A07/MF AOI - OSTI; 
INIS. Order Number DE89609970/JAW. 

This report is the user manual of the Teseo code which is a 
pre-processor code for MC/sup 2/- II calculations MC/sup 2/ -II 
code, developed at ANL in the seventies, produces multigroup 
cross sections for fast reactor analysis, accounting in a fast and ac- 
curate way for resonance self shielding, Doppler broadening and 
overlap effects. It reads as input a set of files containing a problem- 
independent 2082 group cross section library, resonance parameters, 
energy and angular neutron distribution data etc. Tseo code pro- 
duces this set of files by using ENDF-B or JEF basic nuclear data; 
it is written completely in Fortran-IV and has been implemented on 
IBM/370 compatible computers. 


25944 (KAPL—4708) NODEX: A high order NEM-based 
nodal code. Sutton, T.M. (Knolls Atomic Power Lab., Sche- 
nectady, NY (USA)). Feb 1989. Contract AC12-76SN00052. 
16p. (CONF-890408—14). NTIS, PC A03 - OSTI. Order 
Number DE89010546/JAW. 

From Advances in nuclear engineering computation and ra- 
diation shielding; Santa Fe, NM, USA (9 Apr 1989). 

NODEX< is a multigroup nodal diffusion theory code for 
general three-dimensional reactor analysis. The nodal solution pro- 
cedure used in the code is based on a high order version of the 
Nodal Expansion Method (NEM). This transverse integrated nodal 
method is capable of obtaining extremely accurate solutions to the 
node-wise homogeneous diffusion equation on a very coarse com- 
putational mesh. NODEX uses a nonlinear iteration strategy in 
which the source iterations are performed using the low order 
Coarse Mesh Finite Difference (CMFD) method. The coupling co- 
efficients used during this phase of the calculation are periodically 
recomputed using the NEM in order to cause the CMFD solution 
to match that of the higher order method. Source acceleration is 
achieved using a version of Wielandt’s method that permits the 
group-wise computation of the node averaged flux values. Unlike 
many nodal codes that are limited to a one-and-a-half or two group 
energy treatment, NODEX has the ability to handle an arbitrary 
number of energy groups. When combined with an advanced ho- 
mogenization scheme based on Generalized Equivalence Theory 
(GET), the code has the potential to solve heterogeneous reactor 
problems in a small fraction of the time required by a detailed finite 
difference or finite element calculation. In this report the NODEX 
solution algorithm is described in detail, including a discussion of 
the source acceleration scheme. This paper presents a method of 
using NODEX, or any other advanced nodal code, for accurate 
three-dimensional depletion calculations. Finally, briefly mentioned 


are some of the directions that NODEX development may take. 12 
refs. 


25945 (N—89-16714) Benchmark solutions for the galac- 
tic ion transport equations: energy and spatially dependent 
problems. Ganapol, B.D.; Townsend, L.W.; Wilson, J.W. 
(National Aeronautics and Space Administration, Hampton, 
VA (USA). Langley Research Center). Mar 1989. 3ip. 
(NASA-TP—2878; L—16519; NAS—1.60:2878). NTIS, PC 
A03/MF AOl1. 

Nontrivial benchmark solutions are developed for the galac- 
tic ion transport (GIT) equations in the straight-ahead approxima- 
tion. These equations are used to predict potential radiation hazards 
in the upper atmosphere and in space. Two levels of difficulty are 
considered: (1) energy independent, and (2) spatially independent. 
The analysis emphasizes analytical methods never before applied to 
the GIT equations. Most of the representations derived have been 
numerically implemented and compared to more approximate cal- 
culations. Accurate ion fluxes are obtained (3 to 5 digits) for nontri- 
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vial sources. For monoenergetic beams, both accurate doses and 
fluxes are found. The benchmarks presented are useful in assessing 
the accuracy of transport algorithms designed to accommodate 
more complex radiation protection problems. In addition, these so- 
lutions can provide fast and accurate assessments of relatively 
simple shield configurations. 


25946 Benchmark neutron porosity log calculations. 
Little, R.C.; Michael, M.; Verghese, K.; Gardner, R.P. (Los 
Alamos National Lab., Los Alamos, NM (US); Center for 
Engineering Applications of Radioisotopes, Nuclear Engi- 
neering Dept., North Carolina State Univ., Raleigh, NC 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 1223- 
1226(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Calculations have been made for a benchmark neutron po- 
rosity log problem with the general purpose Monte Carlo code 
MCNP and the specific purpose Monte Carlo code McDNL. For 
accuracy and timing comparison purposes the CRAY XMP and 
MicroVax II computers have been used with these codes. The 
CRAY has been used for an analog version of the MCNP code 
while the MicroVax II has been used for the optimized variance re- 
duction versions of both codes. Results indicate that the two codes 
give the same results within calculated standard deviations. Com- 
parisons are given and discussed for accuracy (precision) and com- 
putation times for the two codes. 


25947 Particle LET spectra from microelectronics pack- 
aging materials subjected to neutron and proton irradiation. 
Browning, J.S.; Holtkamp, D.B. (Sandia National Labs., Al- 
buquerque, NM (US); Los Alamos National Lab., Los 
Alamos, NM (US)). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 35: No. 6, 
1629-1633(Dec 1988). (CONF-880730—). 

From 25. annual conference on nuclear and space radiation 
effects; Portland, OR, USA (12 Jul 1988). 

Cumulative fractions for linear energy transfer (LET) spec- 
tra have been measured for particles ejected from microelectronics 
packaging materials subjected to neutron and proton irradiations. 
The measurements for the neutron irradiations compare well with 
Monte Carlo theoretical calculations. 
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REFER ALSO TO CITATION(S) 25203, 25204, 25208, 25225 


25948 (IPEN-PUB—222) Occupational monitoring pro- 
gram. Sordi, G.-M.A.A. (Instituto de Pesquisas Energeticas 
e Nucleares, Sao Paulo, SP (Brazil)). Oct 1988. 14p. (in 
Portuguese). NTIS (US Sales Only), PC A03/MF AOI - 
OSTI, INIS. Order Number DE89610532/JAW. 

After to give the principal aim of a monitoring program it 
gives the philosophy in force in our country and the new one, 
international. It shows the different monitoring types and the classi- 
fication related to their functions. The functions are deal with, sepa- 
rately, for workplace and individual monitoring. It shows, also, that 
the individual monitoring can be used to assess the workplace con- 
ditions. It discusses the models that can be introduced to assess the 
quantities used in the results interpretation from the quantities used 
in the measurements. It gives an example. Finally it discusses the 
supplementary functions of monitoring as such reassessment of 
monitoring programs, selection of the controlled areas and the 
extent form of medical supervision. 


25949 (KURRI-TR—308, pp 51-57) Experiences on 
design of a trans-uranium nuclear treatment laboratory and 
its radiation monitoring. Koizumi, Katsuzo; Kawakami, To- 
shihiko; Koizumi, Akira. (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). Sep 1988. (In Japanese). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE89780083/JAW. (CONF-8709254—). 

From 4. seminar on software in nuclear energy research; 
Tokai, Japan (9 Sep 1987). 
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With increase in number of nuclear fuel treatment facility 
and nuclear power plant, the possibility of intake of trans-uranium 
elements is potentially on the rise. Research Laboratory for Radio- 
toxicology was built in National Institute of Radiological Sciences 
in 1984. Experimental studies have started to investigate the effects 
of plutonium and other trans-uranium elements by using several ex- 
perimental animals like as mouse, rat and dog. Since various radio- 
active materials are used for such studies in the laboratory, several 
kind of provisions are made to protect the reserch workers against 
radioactive contamination. In this paper we described experiences 
of the design of trans-uranium treatment laboratory and its radiation 
monitoring of working environment. It is very important that 
health physicist participates in planing of ventilation, enclosure and 
safety control system at the early stage of facility design. 


25950 (NVS—9) Measurement of internal contamination. 
NVS - BVS Collaboration. (Nederlandse Vereniging voor 
Stralingshygiene, Eindhoven (Netherlands)). 1987. 115p. (In 
Dutch, English, French). (CONF-8610457—). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88706351/JAW. 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Includes summaries in Dutch, English and French. 

Contains a collection of papers on instruments and methods 
for determining internal contamination of man. refs.; figs.; tabs. 


25951 (NVS—9, pp 22) Instruments for measuring the 
internal contamination via the direct method. Colard, J.F. 
(Centre d'Etude de l’Energie Nucleaire, Mol (Belgium)). 
1987. (In French). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE88706351/JAW. (CONF-8610457— 


). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

The evolution in the instruments for measurement of internal 
contamination is briefly given up to now where Nal and Ge detec- 
tors are in competition. Some problems such as the detection of 
low energy gamma or X emitters: uranium, plutonium and americi- 
um by specific techniques are described and the difficulty to attain 
by direct measurement the annual limit of incorporation as recom- 
mended by the ICRP is emphasized. 3 figs.; 2 tabs. Includes sum- 
maries in Dutch, English and French 


25952 (NVS—9, pp 6) Whole body counters with Germa- 
nium detectors. Bronson, F.; Verplanken, J.; Meert, D. 
(Canberra Industries Inc., Meriden (USA); Canberra Semi- 
conductor NV/SA, Olen (Belgium); Canberra Positronika 
NV/SA, Aalst-Erembodegem (Belgium)). 1987. NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88706351/JAW. (CONF-8610457—). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

Thanks to the design of the high purity germanium detec- 
tors, the use of this detector becomes more and more interesting for 
whole body counting systems. The advantage of this detector type 
over the conventional NalI(T1) detectors is its superior resolution 
and peak to valley ratio. These features are especially useful for ac- 
curate whole body measurements. 6 figs.; 1 table. Includes summa- 
ries in Dutch, English and French 


25953 (NVS—9, pp 3) Portable spectrometer for survey 
of internal contamination of personnel. Schonken, P. (Katho- 
lieke Univ. Leuven (Belgium). Dienst Radioprotectie). 1987. 
(In Dutch). NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE88706351/JAW. (CONF-8610457—). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

A small portable gamma spectrometer can be used for 
screening personnel involved in incidents with internal contamina- 
tions (e.g. down to 200 Bq /sup 125/I in thyroid with a 20 sec 
measurement). Includes summaries in Dutch, English and French 
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25954 (NVS—9, pp 10) Determination of internal con- 
tamination via urine-analysis. Duijsings, J.H.; Beentjes, L.B. 
(Katholieke Univ. Nijmegen (Netherlands). Afd. Health 
Physics). 1987. (In Dutch). NTIS (US Sales Only), PC 
A06/MF AO1. Order Number DE88706351/JAW. (CONF- 
8610457—). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

Indirect measurement of internal contamination is described. 
Determination of tritium contamination in a radiological worker 
during reactor fuel exchange serves as an example. Also the atten- 
tion focuses on spectral analysis of a complicated y-spectrum from 
a urine sample to complete data obtained from a whole body count. 


3 refs.; 3 figs.; 1 table. Includes summaries in Dutch, English and 
French 


25955 (NVS—%9, pp 7) Contribution of measurements of 
excreted radioactivity in estimation of internal contamination. 
Hurtgen, C.; Koch, G. (Centre d'Etude de l'Energie Nu- 
cleaire, Mol (Belgium)). 1987. (In French). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE8879635i/ 
JAW. (CONF-8610457—). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

A description is given of the different techniques as used at 
the C.E.N. for estimation of the incorporation of nuclides which 
are not detectable by direct counting. These techniques are used as 
well for routine measurements as in case of an incident. They are 
based on alpha and beta ccunting and on fluorimetry. The most en- 
countered nuclides are alpha emitters (U, Pu, Am...) and beta emit- 


ters (H-3, P-32, Cl-36,...). 2 refs. Includes summaries in Dutch, Eng- 
lish and French 


25956 (NVS—9, pp 12) Supervision on internal contami- 
nation in Dutch nuclear power plants. Kops, J.A.M.M. 
(Keuring van Electrotechnische Materialen N.V., Arnhem 
(Netherlands)). 1987. (In Dutch). NTIS (US Sales Only), 
PC A06/MF AOl. Order Number DE88706351/JAW. 
(CONF-8610457—). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

The system by which in the Dutch nuclear power stations 
internal contaminations are controlled and measured is described. 
Aerosol measurements show that the aerosols are mainly respirable, 
the concentrations are low and /sup 60/Co is by far the most im- 
portant nuclide. Measurements of the /sup 60/Co retention in two 
people indicate a lower retention than assumed in ICRP 30. The 
evaluations of effective dose equivalent commitments from meas- 
ured internal contaminations, by means of the ‘conservative’ ICRP 
30 figures, clearly show that radiation doses resulting from internal 
contaminations are very low compared to those from external radi- 
ation. 2 refs.; 7 figs; 5 schemes; 1 table. Includes summaries in 
Dutch, English and French 


25957 (NVS—9, pp 32) Guidelines in the determination 
of internal contamination in accordance with the guidelines of 
ICRP-30. Deworm, J.P. (Centre d'Etude de l’Energie Nu- 
cleaire, Mol (Belgium)). 1987. (In Dutch). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE88706351/ 
JAW. (CONF-8610457—). 

From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

Renovated recommendations of ICRP were published in 
1977. They led to the adoption of the existing terminology and the 
corresponding values of the preceding ICRP-2 publication. The 
measured internal burden for the beta-gamma-emitters was com- 
pared with the values of the maximum permissible body burden of 
ICRP-2. For pure beta emitters or alpha-emitters general accepted 
excretion models were used for the determination of excretion rates 
from the body burden values. These reference values were used for 
the determination in comparison to the primary exposure standards. 
With the publication of ICRP-30 the annual limits of intake were 
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calculated for ingestion as inhalation. Knowledge of these values 
together with retention or excretion models permitted an estimation 
of the retained fraction or excretion rate. In this way these refer- 
ence levels would be compared with the measured ones. As exam- 
ple reference levels for some beta-gamma emitters with different 
aerosol distribution and for the risk of internal contamination 
through inhalation were determined. These levels are very useful to 
determine if primary exposure standards are exceeded. 7 figs.; 8 
tabs. Includes summaries in Dutch, Engiish and French 


25958 (NVS—9, pp 11) Measurement of internal con- 
tamination with a whole-body counter and measurement of the 
thyroid. Applications upon two Kiev-visitors. Buijs, 
W.C.A.M.; Beentjes, L.B.; Duijsings, J.H. (Katholieke Univ. 
Nijmegen (Netherlands). Academisch Ziekenhuis, Afd. Nu- 
cleaire Geneeskunde; Katholieke Univ. Nijmegen (Nether- 
lands). Academisch Ziekenauis, Afd. Nucleaire Genees- 
kunde; Afd. Health Physics). 1987. (In Dutch). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88706351/JAW. (CONF-8610457—). 


From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

The method for measurement of an internal contamination 
with the whole-body shadow shield counter is described. An appli- 
cation is illustrated by means of the measurements made on two 
people who, at the time of the Chernobyl accident in April 1986 
spent two weeks in Russia and more precisely one day in Kiev at 
day four after the accident. The effective commited dose as a result 
of the internal contamination is estimated at 0.4 mSv. Two installa- 
tions for measurement of radioactivity in the thyroid are described. 
4 refs.; 2 figs.; 6 tabs. Includes summaries in Dutch, English and 
French 


25959 (NVS—9, pp 5) Internal contamination caused by 
the Chernobyl accident. Ackers, J.G. (Nederlandse Organisa- 
tie voor Toegepast Natuurwetenschappelijk Onderzoek, 
Utrecht). 1987. (In Dutch). NTIS (US Sales Only), PC 
A06/MF AO1. Order Number DE88706351/JAW. (CONF- 
8610457—). 


From One-day study session of Belgian and Dutch Societies 
for Radiation Dosimetry; Mol, Belgium (10 Oct 1986). 

Figs.; tabs. 

Using the whole-body counter the internal radioactive con- 
tamination caused by the Chernobyl accident was measured, mainly 
for persons who stayed in Eastern Europe at the time of the acci- 
dent. In May 1986 the main contribution was from I-131 while later 
only Cs-134 and Cs-137 were detected. The I-131 contamination 
was considered to be originated from a single intake. Based on this 
presumption the measurements showed single uptakes in the thyroid 
ranging from 0.1-15 kBq I-131, corresponding with 0.005-0.75 mSv 
effective dose equivalent. The combined Cs-134 and Cs-137 body 
burden measured ranged from 0.05 to 0.50 kBg. 3 figs.; 1 table. In- 
cludes summaries in Dutch, English and French 


25960 Axial sampling requirements for 3-dimensional 
quantification of myocardial function with positron emission 
tomography. Raylman, R.R.; Hutchins, G.D.; Schwaiger, 
M.; Paradise, A.H. (Univ. of Michigan Medical Center, Div. 
of Nuclear Medicine, Dept. of Internal Medicine, Ann 
Arbor, MI (US)). JEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; 36: No. 1, 
1030-1033(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

An investigation of the axial sampling requirements in cardi- 
ac PET studies for the detection of myocardial defects has been 
performed using stationary and beating heart phantoms. This study 
examines the relationship between defect volume quantification and 
axial sampling frequency in a stationary myocardium. In addition, 
the effect myocardial motion has on this relationship is determined. 
The variation in volume and activity quantification as a function of 
defect position in the tomograph is also discussed. 
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25961 PET system calibrations and corrections for quan- 
titative and spatially accurate images. Hoffman, E.J.; Guerre- 
ro, T.M.; Germano, G.; Digby, W.M.; Dahlbom, M. (Div. 
of Nuclear Medicine and Biophysics, School of Medicine 
and Lab. of Nuclear Medicine, Lab. of Biomedical and En- 
vironmental Sciences, Univ. of California, Los Angeles, CA 
(US)). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 36: No. 1, 1108- 
1112(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

The efficiencies of coincidence detector pairs are inherently 
nonuniform in PET systems. Some sources of these nonuniformities 
are the systematic variation in detector-pair geometry from center 
to edge of the Field-of-View (FOV), the inevitable drift in photo- 
multiplier gains, and the inherent variations among crystals in indi- 
vidual modules of the recently introduced 2-D array detector sys- 
tems. Another error, that is usually ignored, is mispositioning of 
data in the sinogram under the assumption that sampling across the 
FOV is uniform. The sampling interval of detector pairs is usually 
very uniform in the center of a system. At the edge of the FOV the 
geometric center to center interval becomes smaller, while the 
interaction center of the detector, which is displaced because of the 
relative orientation of the coincident detector pairs and penetration 
of adjacent crystals, tends to counteract the geometric misposition- 
ing. The net mispositioning depends upon the geometry of the PET 
system and the size and type of detector employed in the system. In 
this work, the authors examine methods of correcting these errors. 


25962 A phantom for quantitation of partial volume ef- 
fects in ECT. Mullani, N.A. (Univ. of Texas Medical 
School, Houston, TX (US)). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
36: No. 1, 983-987(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A special phantom has been designed, built and tested to 
measure the quantitative recovery of ECT data from the heart as a 
function of the size of the object and the angulation of a 1 cm thick 
simulated myocardium inclined with respect to the image plane. 
The phantom consists of five objects of 0.5, 1.0, 1.5. 2.0, and 3.0 cm 
width and six 1 cm thick strips inclined at 0, 30, 45, 60, 90, and -90 
degrees with respect to the axial direction. Recovery coefficients 
for different object sizes and simulated 1 cm thick myocardium in- 
clined at different angles can be obtained from a single scan. Ade- 
quacy of axial sampling can be observed visually by creating the 
long axis view of the phantom. 
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REFER ALSO TO CITATION(S) 24662, 24663, 24682, 24697, 24871, 24907 


25963 (BNL—42478) Quasicrystals from cuts in six di- 
mensions. Bak, P. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 8p. (CONF- 
881279—1). NTIS, PC A02/MF AOI - OSTI; 1; GPO Dep. 
Order Number DE89009361/JAW. 

From MOSPOQ ’88: international conference on modulated 
structure, polytypes and quasicrystals; Varanasi, India (19 Dec 
1988). 

, The principles for the six-dimensional crystallographic de- 
scription of icosahedral crystals are briefly reviewed. The atomic 
arrangements are defined by three-dimensional "atomic surfaces.” 
In general, the crystals are not “tilings” formed by stacking a small 
number of basic building blocks. Recently, Gratias, Cahn, and 
Moser have determined the atomic surfaces in AlMnSi quasicrystals 
by analyzing x-ray and neutron scattering experiments. 7 refs., 2 
figs. 


25964 (CONF-881155—58) Precipitation of Ar, Kr and 
Xe in Ni at room temperature. Liu, A.S.; Birtcher, R.C. (Ar- 
gonne National Lab., IL (USA)). Nov 1988. Contract W- 
31109-ENG-38. 6p. NTIS, PC A02/MF AOl - OSTI; 1; 
GPO Dep. Order Number DE89009879/JAW. 
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From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

Transmission electron microscopy has been used to study the 
precipitation of inert gases (Ar, Kr and Xe) injected into Ni at 
room temperature. The nucleation and size distribution of the preci- 
pitates were found to be insensitive to the type of gas atom but de- 
pendent upon gas concentration (ion fluence). The precipitate den- 
sity decreases and the sizes increases with increasing gas concentra- 
tion. In all cases, the gases precipitate as solid fcc crystals with 
their axes aligned with host Ni lattice, For the same gas concentra- 
tion, the lattice parameter is larger for higher atomic mass in 
accord with bulk thermodynamics. The lattice parameter of each 
gas type increases with increasing gas concentration owing to the 
pressure relaxation that accompanies precipitate growth. This re- 
sults in melting of large precipitates in accord with the behavior of 
bulk quantities of the gases at low temperatures. 8 refs., 4 figs., 1 
tab. 


25965 (CONF-8810195—8) The application of Rutherford 
backscattering and channeling techniques to the characteriza- 
tion of ceramics. Boatner, L.A.; White, C.W. (Oak Ridge 
National Lab., TN (USA)). Mar 1989. Contract AC05- 
840R21400. 16p. NTIS, PC A03/MF AOi - OSTI; 1; GPO 
Dep. Order Number DE&9010257/JAW. 

From 41. Pacific coast regional meet of American Ceramic 
Society; San Francisco, CA, USA (24 Oct 1988). 

Rutherford backscattering spectroscopy (RBS) is a versatile 
and powerful technique for investigating the near-surface properties 
of polycrystalline ceramics, glasses, and single-crystals. In the case 
of macroscopic single-crystal samples, the variant of RBS known as 
“channeling spectroscopy” can be used to obtain detailed informa- 
tion regarding the near-surface structural, impurity, and defect 
characteristics of ceramic materials. 6 refs., 10 figs. 


25966 (I[AE—4428/9) Theoretical microcontact spectra of 
metal electron-phonon coupling. Kulagina, T.N.; Zhernov, 
A.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii). 
1987. 52p. (In Russian). NTIS (US Sales Only), PC A04/ 
MF AOI - OSTI; INIS. Order Number DE88706280/JAW. 

Theoretical and experimental microcontact spectra of simple 
and certain transition metals are discussed. The Eliashberg thermo- 
dynamic functions for the metals are considered, as well as correla- 
tions between spectra peculiarities and parameters of metals and mi- 
crobridge models. 83 refs.; 16 figs.; 5 tabs. 


25967 (INIS-mf—11413) Positron lifetime technique with 
applications in materials science. Vries, J. de. (Technische 
Univ. Delft (Netherlands)). 3 Nov 1987. 157p. NTIS (US 
Sales Only), PC A08/MF AOl - OSTI; INIS. Order 
Number DE89609613/JAW. 

Includes summary in Dutch. 

This thesis deals with the positron lifetime technique as a 
method to measure extremely low concentrations of extremely 
small cavities in materials. The method is based upon the fact that 
the positron lieftime decreases as the electron density increases and 
upon the fact that a positron preferably annihilates in cavity-like de- 
fects in lattices. The theory of positron behaviour in materials and 
technical aspects of measuring positron liefetimes are described in 
ch.'s 2 and 3 respectively. Three methods for increasing the time 
resolution are discussed and some positron sources are described 
(ch.4). Some applications of the positron lifetime technique and ex- 
perimental results are shown in chapter 5. 125 refs.; 61 figs; 18 
tabs. 


25968 (INIS-mf—11418) Half-metallic ferromagnet 
NiMnSb a positron-annihilation study. Hanssen, K.E.H.M. 
(Amsterdam Univ. (Netherlands)). 4 May 1988. 117p. NTIS 
(US Sales Only), PC A06/MF AO1 - OSTI; INIS. Order 
Number DE89609614/JAW. 

Includes summary in Dutch. 

The electronic structure of NiMnSb is investigated by means 
of spin-polarized measurements of the angular correlation of annihi- 
lation radiation. NiMnSb is predicted to be a half metallic ferro- 
magnet: the electrons of one spin direction are metallic, whereas 
the electrons of the opposite spin direction are semiconducting. The 
key question underlying this thesis was whether this is indeed true. 
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After a general introduction the angular correlation set-up is de- 
scribed. The measurements are performed in a two-dimensional ge- 
ometry, so that both angles in the angular correlation could be re- 
solved. The measured distributions correspond to once-integrated 
two-photon momentum densities. By making use of the inherent 
partial polarization of the position beam and by aligning the elec- 
tron-spin populations in the sample by means of an external magnet- 
ic field spin-polarized results can be obtained. After a short summa- 
ry of the treatment of the (raw) angular-correlation data. The appli- 
cation of the Knorringa-Kohn-Rostoker (KKR) formalism to the 
calculation of the two-photon momentum density is discussed. To 
interpret the NiMnSb data, the electronic structure, the Fermi sur- 
face and the two-photon momentum densities have been obtained 
once integrated along three different directions inimpulse space. 
The difference distributions show a clear impression of the majori- 
ty-spin Fermi surface. A good quantitative overall agreement be- 
tween theory and experiment is established. From this analysis a 
value for the three-photon difference effect in NiMnSb has been 
obtained. To test the half-metallic nature of the band structure the 
experimental distributions are compared with theoretical ones ob- 
tained from modelled band structures in which small numbers of 
electrons near the Fermi level are transported from one spin popu- 
lation to the other. 167 refs.; 27 figs.; 7 tabs. 


25969 (INIS-mf—11419) Magnetic resonance study of 3d 
transition metals and thermal donors in silicon. Wezep, D.A. 
van. (Amsterdam Univ. (Netherlands)). 15 Oct 1986. 128p. 
NTIS (US Sales Only), PC AO7/MF AO1 - OSTI; INIS. 
Order Number DE89609615/JAW. 

Includes summary in Dutch. 

This thesis describes a study of 3d-transition metal impurities 
in silicon (titanium and iron in particular) and a study of oxygen- 
related heat-treatment centers in silicon, both carried out mainly by 
magnetic resonances techniques like EPR and ENDOR. 119 refs.; 
31 figs.; 14 tabs. 


25970 (JINR—14-88-259) Structural and spectral studies 
of phase transitions in EBBA deuteroisotopomers. Dolganov, 
V.K.; Simkin, V.G.; Pakher, P.; Terek, D. (AN SSSR, 
Chernogolovka (USSR). Inst. Fiziki Tverdogo Tela). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1988. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOi - OSTI; INIS. Order Number 
DE88706305/JAW. 

Neutron diffraction spectra and Raman scattering spectra 
were measured in four solid isotopomers EBBA. Structural Phase 
Transitions were investigated in the samples which have undergone 
different heat treatments. It was established that a series of phase 
transformations on heating of the fast cooled EBBA from nematic 
phase may lead to the formation of various crystal modifications. 11 
refs.; 7 figs. 


25971 (JINR—14-88-446) Magnetic structure of Cu/sub 
x/Zn/sub 1-x/Cr/sub 2/Se/sub 4/. Niziol, Z.; Bombik, A.; 
Frushart, D.; Kusz, I.; Warczewski, J. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics; 
Institute of Physics and Nuclear Techniques, Krakow 
(Poland); Centre National de la Recherche Scientifique, 38 - 
Grenoble (France); Uniwersytet Slaski, Katowice (Poland)). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics). 1988. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOi1 - OSTI; INIS. Order Number 
DE88706306/JAW. 

Submitted to the Organizing committee of the International 
conference on magnetism, Paris, 25-29 July, 1988. 

Magnetic and neutron diffraction measuremets on Cu/sub x/ 
Zn/sub 1-x/Cr/sub 2/Se/sub 4/ yielded a simple spiral structure 
for x=0.02 and a conical one for x=0.11 below 21 K. Cu/sub 0.11/ 
Zn/sub 0.89/Cr/sub 2/Se/sub 4/ proved to be of the magnetic 
cluster glass type in contradiction with theoretical predictions of 
Krok et al. for 0.05=x30.2. 6 refs.; 4 figs. 
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25972 (JINR-R—10-87-926) Backscattering spectra proc- 
essing for the structure of multilayer samples. Il’khamov, 
R.A.; Makhajdik, D.; Osetinskij, G.M. (Tashkentskij Gosu- 
darstvennyj Univ. (USSR)). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1987. 7p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI - 
OSTI; INIS. Order Number DE88706325/JAW. 

The results of the structure analysis of five multilayer sam- 
ples prepared from metallic and semiconductor materials are pre- 
sented. The method of Rutherford backscattering spectrometry 
(RBS) using 1,5-3,0 MeV /sup 4/He ion beam from Van de Graaf 
generator was applied. The processing of measured RBS spectrum 
was carried out by the computer modelling of the spectrum and 
comparing it with the experimental one. 2 refs.; 5 figs.; 1 tab. 


25973 (KU-HCOE-FL2-R—88-8) Crystal structure and 
the equation of state of thorium monophosphide for pressures 
up to 50 GPa. Staun Olsen, J.; Gerward, L.; Benedict, U.; 
Luo, H.; Vogt, O. (Copenhagen Univ. (Denmark). Fysisk 
Lab. 2; Danmarks Tekniske Hoejskole, Lyngby. Fysisk Lab. 
3; Commission of the European Communities, Karlsruhe 
(Germany, F.R.). European Inst. for Transuranium Ele- 
ments; Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Lab. fuer Festkoerperphysik). (Copenhagen 
Univ. (Denmark). H.C. Oersted Inst.; Commission of the 
European Communities, Karlsruhe (Germany, F.R.). Euro- 
pean Inst. for Transuranium Elements; Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Lab. fuer 
Festkoerperphysik). 1988. 15p. Copenhagen Univ. (Den- 
mark). H.C. Oersted Inst. 

High-pressure X-ray diffraction studies have been performed 
on ThP using synchrotron radiation and a diamond anvil cell. The 
bulk modulus of B/sub 0/ and its pressure derivative B/sub 0/’ 
have been determined (B/sub 0/=137 GPa and B/sub 0/’=5.1). A 
phase transition from the NaCl structure to the CsCl structure has 
been observed at about 30 GPa. 


25974 (LAFI—129) Spectral distribution of the scattered 
radiation at the dynamical diffraction under a low-frequency 
ultrasonic excitation. Laue geometry. Zolotoyabko, Eh.V. 
(AN Latvijskoj SSR, Riga (USSR). Inst. Fiziki). 1988. 22p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl1 - 
OSTI, INIS. Order Number DE88706340/JAW. 

In terms of the perturbation theory the influence of low-fre- 
quency acoustic waves on the neutron and X-ray diffraction in per- 
fect crystals is analysed. The dependences of elastic and one- 
phonon inelastic scattering on the sound amplitude have been cal- 
culated in the Laue geometry. The expressions for the Debye- 
Waller factors in the case of travelling and standing acoustic waves 
have been obtained. 14 refs. 


25975 (LAFI—131) Miultiphoton transitions at the 
Moessbauer radiation diffraction in crystals under a weak ul- 
trasonic field. Iolin, E.M. (AN Latvijskoj SSR, Riga 
(USSR). Inst. Fiziki). 1988. 18p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88706341/JAW. 

Results of theoretical studies on the X-ray and Moessbauer 
radiation diffraction in crystals under a high-frequency ultrasonic 
excitation (UE) are presented. It has been proved that for the per- 
fect crystal a weak UE transforms the frequency of the gamma- 
quantum diffraction. A wide range of harmonics is excited in the 
UE frequency as well. Experiments on the Rayleigh scattering of 
the Moessbauer radiation (RSMR) provide the analysis of the scat- 
tered radiation in respect of energy. In a threshold situation if the 
sample depth holds a whole number of ultrasonic waves, the inelas- 
tic scattering grows and the elastic one decreases, while the total 
scattering cross section remains almost unchangeable. So the 
RSMR may surve as an efficient instrument for the X- and neutron- 
acoustic resonance study, since these resonances are usually indicat- 
ed by an ultrasonic quenching of anomalously passing X-rays and 
neutrons, and the RSMR can be also detected if there is no consid- 
erable absorption in the sample. 13 refs. 
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25976 (RISO-M—2719) Phase transitions of materials 
studied by synchrotron radiation. Lecture notes. Buras, B. 
(Risoe National Lab., Roskilde (Denmark)). Oct 1988. 31p. 
(CONF-8807163—). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88757439/JAW. 

From Seminar on synchrotron radiation: application in mate- 
rials; Santander, Spain (11 Jul 1988). 

Synchrotron radiation is an excellent tooi for studies of 
structural phase transitions. Among others it enables to follow the 
transition as a function of the parameter inducing the transition 
(e.g. pressure, temperature) and time. The latter possibility is due to 
the short recording times resulting from the high intensity of S.R. 
For these studies simultaneous recording of the whole diffraction 
pattern is of great importance. This is achieved either by using a 
monochromatic beam and a position sensitive detector (PSD) or by 
using X-ray energy dispersive diffraction (XED). The first method 
is described only briefly because of its analogy to the conventional 
method. In the XED method one uses a polychromatic ‘white’ inci- 
dent beam, a fixed scattering angle and an energy dispersive detec- 
tor. The main characteristics of the method is the simultaneous re- 
cording of the whole diffraction pattern and the fixed scattering 
angle. The XED method is discussed in some detail. (orig.) With 2 
tabs., 15 figs., 23 refs. 


25977 (RISO-M—2751) X-ray energy dispersive diffrac- 
tion. Lecture notes. Buras, B. (Risoe National Lab., Roskilde 
(Denmark)). Oct 1988. 37p. (CONF-8808217—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757441/JAW. 

From Nordic researcher course; Aarhus, Denmark (19 Aug 
1988). 

: X-ray energy dispersive diffraction is used mainly for struc- 
tural characterization of polycrystalline powders and amorphous 
materials. One of the important features of it is the fixed scattering 
angle facilitating in particular studies of materials in special envi- 
ronments (e.g., high pressure, high and low temperature). There are 
two versions of X-ray energy dispersive diffraction. In one - called 
XED - an incident ‘white’ beam is used and the spectral distribution 
of the diffracted photons is analyzed by means of a solid state de- 
tector. Its important feature is the simultaneous appearance of all 
reflections. In the other version - called monochromator scan 
method (MSM) - the incident beam is monochromatic and its wave- 
length is changed stepwise by rotating the crystal monochromator. 
With 25 refs., 1 tab., 17 figs. 


25978 (SAND—88-3049C) A mathematical model of the 
gas-phase and surface chemistry in GaAs MOCVD. Coltrin, 
M.E.; Kee, R.J. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 6p. (CONF- 
890426—4). NTIS, PC A02/MF AO1 - OSTI; i; GPO Dep. 
Order Number DE89010228/JAW. 

From Spring meeting of the Materials Research Society; San 
Diego, CA, USA (24 Apr 1989). 

This paper presents a detailed mathematical model of the 
coupled gas-phase chemistry, surface chemistry, and fluid mechan- 
ics in the MOCVD of GaAs from trimethylgallium and arsine in a 
rotating-disk reactor. The model predicts steady-state deposition 
rates as a function of susceptor temperature and partial pressure of 
the reactants. Rate constants in the model have been adjusted to 
match experimental deposition rates from the literature. 20 refs., 4 
figs., 2 tabs. 


25979 Dynamics of free, straight dislocation pairs. I. 
Screw dislocations. Eykholt, R.; Trugman, S.A.; Srolovitz, 
D.J. (Department of Physics, Colorado State University, 
Fort Collins, Colorado 80523 and Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Applied Physics; 65: No. 11, 4198-4203(1 Jun 1989). 

Analytic expressions are derived for the motion of a pair of 
interacting, straight, parallci (or antiparallel) screw dislocations in 
an applied stress field. Analysis of the equations of motion of the 
dislocations shows that, under most circumstances, the velocity of a 
dislocation is proportional to the driving force (i.e., the motion is 
overdamped), and, in this limit, the results are exact. However, 
when the two dislocations are very close together, inertial terms 
begin to play a role, and the resultant '’finite-mass” corrections are 
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treated perturbatively. For the case of antiparallel screw disloca- 
tions, a capture cross section exists and is given by the product of 
the shear modulus and the Burgers vector over the applied stress. 
Based on these results, a simple statistical analysis of the motion of 
a large number of screw dislocations is presented. 


25980 Dynamics of free, straight dislocation pairs. II. 
Edge dislocations. Eykholt, R.; Srolovitz, D.J. (Department 
of Physics, Colorado State University, Fort Collins, Colora- 
do 80523 and Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of Applied Physics; 65: 
No. 11, 4204-4211(1 Jun 1989). 

We present a detailed analysis of the relative motion of a 
pair of edge dislocations with parallel line directions due to their 
mutual interactions in the overdamped limit. In particular, we 
derive analytic expressions for the trajectories in the three cases of 
parallel, antiparallel, and perpendicular Burgers vectors for both 
zero climb and finite climb. In each of these cases, we find attract- 
ing (stable) or repelling (unstable) equilibria, and this allows a 
simple characterization of the motion. For all other orientations, no 
such equilibria exist, and the two dislocations either come together 
or escape to infinity. In addition, we give the equations of motion 
for the trajectories in the presence of an external stress. 


25981 Quantum mechanics of cluster melting. Beck, 
T.L.; Doll, J.D.; Freeman, D.L. (Los Alamos National Lab- 
oratory, Los Alamos, New Mexico 87545). Journal of Chem- 
ical Physics; 90: No. 10, 5651-5656(15 May 1989). 

We present here prototype studies of the effects of quantum 
mechanics on the melting of clusters. Using equilibrium path inte- 
gral methods, we examine the melting transition for small rare gas 
clusters. Argon and neon clusters are considered. We find the quan- 
tum-mechanical effects on the melting and coexistence properties of 
small neon clusters to be appreciable. 


25982 Cumulative recursive variational wave functions 
for the Heisenberg antiferromagnet. Bolsterli, M. (T Divi- 
sion, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 39: No. 13, 9209-9213(1 May 1989). 

Variational wave functions for the Heisenberg antiferromag- 
net are generated by a recursive scheme. Numerical results for the 
ground-state energy are presented for the one-dimensional case, 
where they are better than previous variational results. 


25983 Brittle fracture in materials with random defects. 
Hassold, G.N.; Srolovitz, D.J. (Department of Materials 
Science and Engineering, University of Michigan, Ann 
Arbor, Michigan 48109). Physical Review [Section] B: Con- 
densed Matter; 39: No. 13, 9273-9281(1 May 1989). 

We study the failure properties of a defected square lattice 
of Born springs under uniaxial tensile strain. The springs fail com- 
pletely and irreversibly once a critical strain energy is exceeded. 
The Born potential provides an effective bending force that yields 
realistic crack microstructures, which are analyzed in detail. As the 
defect density increases, the crack becomes increasingly ramified, 
even though fewer spring failures are required for complete break- 
down. The failure stress and Young’s modulus approach zero as the 
system approaches the percolation threshold. Cumulative failure- 
stress distributions appear consistent with both Weibull and Dux- 
bury-Leath forms. The size and composition of the crack (in terms 
of initial defects and broken springs) are analyzed as functions of 
defect density, lattice size, and bending constant. 


25984 Diffusive disordering kinetics in one dimension. 
Tringides, M.C.; Luscombe, J.H.; Lagally, M.G. (University 
of Wisconsin, Madison, Wisconsin 53706 Ames Laboratory, 
Iowa State University, Ames, Iowa 50011). Physical Review 
[Section] B: Condensed Matter; 39: No. 13, 9377-9383(1 May 
1989). 

The growth laws that characterize the nonequilibrium kinet- 
ics of one-dimensional models with conserved dynamics as they are 
quenched from a low to a high temperature are examined. Exact 
results are obtained for the antiferromagnetic Ising model at infinite 
final temperature. Finite final temperature quenches and models 
with two competing interactions are studied with Monte Carlo sim- 
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ulations. In all cases, exponential decay of the peak intensity and 
invariance of the full width at half maximum of the structure factor 
S(q,t) is found, contrary to results applicable to similar processes in 
two dimensions. A possible experimental realization of the above 
models is the disordering of the Si(100)-2 x n metastable state. 


25985 Transverse wall instabilities on a driven, damped 
two-dimensional lattice system. Pouget, J.; Aubry, S.; 
Bishop, A.R.; Lomdahl, P.S. (Center for Nonlinear Studies 
and Theoretical Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review [Section] 
B: Condensed Matter; 39: No. 13, 9500-9507(1 May 1989). 
Analytic and numerical studies are presented for the onset 
and saturation of transverse patterns occurring on walls propagat- 
ing in a two-dimensional, longitudinally discrete, underdamped, dc- 
driven Frenkel-Kontorova model. For sufficiently weak damping, 
transverse instabilities occur at a series of critical field thresholds, 
where the wall velocity is of intermediate magnitude. Typically, 
the transverse patterns saturate as counterpropagating kink-antikink 
pairs, whose nucleation supports the longitudinal wall propagation. 
The wall dynamics in a D-dimensional lattice is governed approxi- 
mately by a damped drive (D-1)-dimensional sine-Gordon equation. 


25986 Peripheral roughening in a monolayer: A molecu- 
lar-dynamics study. Ramirez, R.; Schneider, M.; Schuller, 
I.K. (Facultad de Fisica, Universidad Catolica de Chile, Ca- 
silla 6177, Santiago 22, Chile). Physical Review [Section] B: 
Condensed Matter; 39: No. 13, 9646-9649(1 May 1989). 

We have performed a molecular-dynamics simulation of the 
peripheral roughening of a two-dimensional triangular lattice on a 
bcc substrate. The model in which the peripheral atoms exhibit a 
weakened bond to the inner atoms shows a smooth increase in the 
roughness as a function of temperature. The dependence of the 
roughness on the strength of the interaction is in agreement with a 
theoretical spin model but, however, disagrees with earlier claims 
based on thermodynamic measurementsn of epitaxial films. The im- 
plications for epitaxial growth are also discussed. 


25987 Surface areas of fractally rough particles studied 
by scattering. Hurd, A.J.; Schaefer, D.W.; Smith, D.M.; 
Ross, S.B.; Le Mehaute, A.; Spooner, S. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] B: Condensed Matter; 39: No. 13, 9742- 
9745(1 May 1989). 

The small-angle scattering from fractally rough surfaces has 
the potential to give information on the surface area at a given res- 
olution. By use of quantitative neutron and x-ray scattering, a direct 
comparison of surface areas of fractally rough powders was made 
between scattering and adsorption techniques. This study supports a 
recently proposed correction to the theory for scattering from frac- 
tal surfaces. In addition, the scattering data provide an independent 
calibration of molecular adsorbate areas. 


25988 Localization and long-range order in magnetic 
chains. Satija, I.I.; Doria, M.M. (Department of Physics, 
George Mason University, Fairfax, Virginia 22030). Physical 
Review [Section] B: Condensed Matter; 39: No. 13, 9757- 
9759(1 May 1989). 

We study quantum spin chains exhibiting long-range order in 
the presence of quasiperiodic interactions which are modulating 
functions of sites. The magnetic phase transition to long-range 
order is shown to accompany a transition from critical to localized 
states. The presence of more than one harmonic in the modulating 
interactions results in a cascade of transitions characterized by the 
vanishing of the gap and sharp peaks in the total bandwidth and 
free energy. 


25989 Modulation of internal piezoelectric fields in 
strained-layer superlattices grown along the [111] orientation. 
Mailhiot, C.; Smith, D.L. (Xerox Webster Research Center, 
Webster, New York 14580). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 609- 
615(May 1989). 

Large internal piezoelectric fields are generated when 
strained-layer superlattices are grown from III--V zinc-blende-struc- 
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ture compound semiconductors. The orientation of these internal 
fields depends on the components of the strain tensor and, conse- 
quently, on the growth orientation of the superlattice. In the usual 
case of strained-layer superlattices grown along the [001] axis, the 
piezoelectric fields vanish. However, the case of strained-layer su- 
perlattices grown along the [111] axis is particularly interesting be- 
cause the internal piezoelectric fields are parallel to the growth axis 
and their magnitude typically exceeds 100 kV/cm for lattice mis- 
matches as small as 1%. Therefore, [111]-oriented strained-layer su- 
perlattices exhibit novel physical properties and present technologi- 
cal opportunities not afforded by commonly grown [001]-oriented 
strained-layer superlattices. The internal strain-induced fields sub- 
stantially modify the electronic structure and optical properties of 
[111]-oriented strained-layer superlattices. The presence of such 
large strain-induced polarization fields in [111]-oriented strained- 
layer superlattices is a physically interesting and technologically 
significant feature because of the possibility of modulating these in- 
ternal fields by the application of an external field. Examples of 
modulating fields include (i) screening by photogenerated free car- 
riers, (ii) external electric bias, or (iii) applied uniaxial stress. As a 
consequence of these modulations, large nonlinear optic, electro- 
optic and piezo-optic effects result. 


25990 Initial results for ion-induced release of hydrogen 
and deuterium from AXF-5Q graphite by hydrogen and deute- 
rium. Langley, R.A. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831-8072). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
1060-1064(May 1989). 

The ion-induced release of hydrogen and deuterium from 
AXF-5Q graphite has been measured for hydrogen and deuterium 
ions with energies near 200 eV. The experimental data obtained are 
analyzed to determine the ion-induced release cross section and the 
location and release of the additional retained hydrogen (i.e., that 
not retained in the surface layer). Two different approaches were 
used to model the release of the additional hydrogen. The model 
that treats the additional retained hydrogen (deuterium) as having 
migrated deeper into the graphite on grain surfaces produces results 
that are consistent with experimental data, whereas the model that 
treats the additional retained hydrogen as being trapped in a code- 
posited layer produces results that are inconsistent with experimen- 
tal data. The ion-induced release cross section is determined to be 
in the range (1--2) x 107!7 cm? 


25991 Particle bombardment effects on thin-film deposi- 
tion: A review. Mattox, D.M. (Surface and Interface Tech- 
nology Division, Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1105- 
1114(May 1989). 

In many atomistic film deposition processes, concurrent en- 
ergetic particle bombardment (ions, atoms, molecules, atom clus- 
ters) may occur inadvertently and uncontrollably or bombardment 
may be used to deliberately modify film properties. These energetic 
particles can arise from (i) the acceleration of charged particles, (ii) 
high-energy neutrals from reflection from bombarded surfaces, or 
(iii) charge exchange processes. Particle bombardment effects that 
can affect film formation and growth include (a) modifying the sub- 
strate surface (cleaning, defect formation), (6) momentum transfer 
processes in the surface region (sputtering, desorption, recoil im- 
plantation, defect formation), (c) addition of heat to the surface 
region, and (d) formation of secondary elelctrons that can affect 
chemical reactions. These in turn affect film properties such as ad- 
hesion, residual film stress, film morphology, density, grain size and 
orientation, surface coverage, pinhole density, and surface area. 
The understanding of these effects and how to use them advanta- 
geously is important to those utilizing processes where concurrent 
energetic particle bombardment is occurring or can be made to 
occur. 


25992 Effect of vapor incidence angle upon thin-film co- 
lumnar growth. Mazor, A.; Bukiet, B.G.; Srolovitz, D.J. 
(Theoretical Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 7: No. 
3, 1386-1391(May 1989). 
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We present a generalized theory for the growth of columnar 
microstructure in vapor-deposited thin films under the joint influ- 
ence of a constant uniform deposition flux coming down with an 
arbitrarily chosen incidence angle, and surface diffusion. The de- 
pendences of the zone I to zone II transition temperature, and the 
characteristic length scales associated with the unstable modes on 
the deposition angle are predicted. The surface morphology is ob- 
tained as a function of vapor incidence angle. For a specific deposi- 
tion angle, there is a one-parameter family of steady-state surface 
profiles that corresponds to a range of possible columnar orienta- 
tion angles, among which only one angle is associated with the tan- 
gent rule. These results agree with experimental observations. 


25993 Ion beam effects on the composition and structure 
of glass surfaces. Brow, R.K. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 7: No. 
3, 1673-1676(May 1989). 

Changes in the surface composition and structure of a 
number of alkali silicate glasses, bombarded by 1--5 keV argon ions, 
have been characterized by x-ray photoelectron spectroscopy. 
Quantitative analyses of peak area changes indicate that the glass 
surfaces are dealkalized by the ion beam, and decomposition of the 
respective O 1s spectra reveal that the surfaces simultaneously re- 
polymerize. 


25994 Diffusion measurements on interactive systems. 
Tringides, M.C. (Ames Laboratory-USDOE and Depart- 
ment of Physics, Iowa State University, Ames, Iowa 50011). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 7: No. 3, 1854-1858(May 1989). 

The nonlinearity of the diffusion process in interactive sys- 
tems suggests a classification of the methods that measure diffusion 
coefficients into equilibrium and nonequilibrium ones. Diffusion co- 
efficients obtained by different methods, in general, do not agree 
with each other. This is shown explicitly with the use of Monte 
Carlo simulations by comparing results obtained with an equilibri- 
um method (fluctuation method) and a nonequilibrium one (laser- 
induced-desorption method). However, the same microscopic infor- 
mation about the interactions between the particles can be obtained 
by any method with proper modeling. 


25995 Classically exact surface diffusion constants at ar- 
bitrary temperature. Voter, A.F.; Cohen, J.M. (Theoretical 
Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 1859-1862(May 
1989). 

An expression is presented for computing the classical diffu- 
sion constant of a point defect (e.g., an adatom) in an infinite lattice 
of binding sites at arbitrary temperature. The transition state theory 
diffusion constant is simply multiplied by a dynamical correction 
factor that is computed from short-time classical trajectories initiat- 
ed at the site boundaries. The time scale limitations of direct molec- 
ular dynamics are thus avoided in the low- and middle-temperature 
regimes. The expression results from taking the time derivative of 
the particle mean-square displacement in the lattice-discretized co- 
ordinate system. Applications are presented for surface diffusion on 
fec(100) and fcc(111) Lennard-Jones crystal faces. 


25996 Surface phonon dispersion curves via thermal 
energy atom scattering: He atoms on RbC1(001) surface. 
Chern, G.; Brug, W.P.; Safron, S.A.; Skofronick, J.G. (Flor- 
ida State University, Tallahassee, Florida 32306). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2094-2098(May 1989). 

A thermal energy atom scattering instrument, employing a 
time-of-flight technique to observe inelastically scattered He atoms, 
has been used to measure the surface phonon dispersion curves of 
the RbCI(001) surface. Data were collected over the entire Bril- 
louin zone for a target temperature of 115 K and incident He wave 
vector of k/sub i/ x7 A~'. The results for the <100> and <110> 
high-symmetry directions are in good agreement with theoretical 
predictions based on a slab dynamics model calculation. Relaxation 
effects of the surface are negligible for this crystal. 
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25997 Review of ion-based coating processes derived from 
the cathodic arc. Sanders, D.M. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 2339-2345(May 1989). 

The cathodic vacuum arc provides a means of producing 
large currents of positive ions of a wide variety of materials. These 
ions can be utilized to produce coatings with improved properties 
such as higher density and adhesion. The processing is particularly 
useful in reactive deposition of ceramic coatings having excellent 
stoichiometry. In this review, emerging aspects of the technology 
are emphasized. 


25998 Ordering due to disorder in a frustrated vector an- 
tiferromagnet. Henley, C.L. (Department of Physics, Cor- 
nell University, Ithaca, New York 14853). Physical Review 
Letters; 62: No. 17, 2056-2059(24 Apr 1989). 

In many continuous spin systems, competing interactions 
give nontrivial degeneracies of the classical ground states. Degener- 
acy-breaking free-energy terms arise from thermal (or quantum) 
fluctuations, which select for collinear states, and from dilution, 
which selects for anticollinear (yet long-range ordered) states. They 
are explicitly computed for an XY square-lattice antiferromagnet 
dominated by second-neighbor antiferromagnetic exchange. The 
predicted phase diagram agrees qualitatively with simulations. 


25999 Pressure tuning speciroscopy in modern science. 
Drickamer, H.G. (School. of Chemical Science, Department 
of Physics and Materials Research Laboratory, University 
of Illinois, Urbana, IL 61801 USA). AIP (American Institute 
of Physics) Conference Proceedings; 180: No. 1, 101-125(25 
Dec 1988). (CONF-8705337—). 

From International symposium on frontiers in science: on the 
occasion of the 65th birthday of Professor Hans Fravenfelder; 
Urbana, IL, USA (1 May 1987). 

The optical, electrical, magnetic and chemical properties of 
condensed phases are determined by the characteristics of the 
energy levels available to the outer electrons of the entities which 
make up the phase. Because of different spacial characteristics the 
energy levels associated with different orbitals are perturbed differ- 
ently by compression. The consequences of this pressure tuning are 
very broad. Here we consider two categories: the characterization 
of states, excitations or processes, and the testing of theories con- 
cerning electronic phenomena. Three examples in each category 
are outlined. 


26000 Quantum Monte Carlo study of a proton in an 
electren ges. Sugiyama, G.; Terray, L.; Alder, B.J. (Law- 
rence Livermore National Laboratory, CA (USA)). Journal 
of Statistical Physics; 52: No. 5-6, 1221-1232(Sep 1988). Con- 
tract W-7405-ENG-48. 

The polarization of jellium by a fixed proton impurity at 0 K 
is determined for an electron density range from metallic to dilute 
using the quantum Monte Carlo algorithm. Preliminary results 
show the correct H™ binding limit for the impurity in a dilute elec- 
tron gas. The screening indicates transitions from two- to one-elec- 
tron binding and from localized to delocalized electrons as the jel- 
lium density increases. The results are compared to density func- 
tional calculations. Pair distribution functions, Friedel oscillations, 
and binding energies are discussed. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 24678, 24743, 24744, 24745, 24746, 24767, 
24774, 24793, 24795, 25815, 26025 


26001 Virial theorem for Ginzburg-Landau theories with 
potential applications to numerical studies of type-II super- 
conductors. Doria, M.M.; Gubernatis, J.E.; Rainer, D. 
(Center for Nonlinear Studies, Los Alamos National Labo- 
ratory, Los Alamos, New Mexico 87545). Physical Review 
[Section] B: Condensed Matter; 39: No. 13, 9573-9575(1 May 
1989). 

In the framework of the Ginzburg-Landau theory, we derive 
and discuss the relation RHxB = 47(/sub k//sub i//sub n/+2F/ 
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sub f//sub i//sub e//sub 1//sub d/)-(12F/sub i//sub n//sub h//sub 
0//sub m/), which should be useful in numerical calculations of 
magnetic properties of type-II superconductors. 


26002 Random-phase approximation in the fractional-sta- 
tistics gas. Fetter, A.L.; Hanna, C.B.; Laughlin, R.B. (De- 
partment of Physics, Stanford University, Stanford, Califor- 
nia 94305). Physical Review [Section] B: Condensed Matter; 
39: No. 13, 9679-9681(1 May 1989). 

The random-phase approximation for a gas of particles obey- 
ing (1/2) fractional statistics, in the context of Feynman perturba- 
tion theory performed in the fermion representation, is shown to 
yield a gauge-invariant Meissner effect with full screening in the 
ground state, a coherence length comparable with the interparticle 
spacing, and a linearly dispersing undamped collective mode. 
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REFER ALSO TO CITATION(S) 25022, 25594, 25666, 25667, 25737, 25738, 
25854, 26000, 26085, 26198 


26003 (AD-A—203336/3/XAB) Reduction of 3 x 3 poly- 
nomial bundles and new types of integrable 3-wave interac- 
tions. Technical report. Gerdjikov, V.S.; Kaup, D.J. (Clark- 
son Univ., Potsdam, NY (USA)). 21 Nov 1988. 13p. NTIS, 
PC A03/MF AOl1. 

In addition to the above title, another preprint was prepared 
namely: Nonlinear Propagation of an Electromagnetic Pulse in a 
Two-Component Plasma, by D. J. Kaup and Ronald E. Kates. This 
manuscript describes how to correctly calculate the nonlinear coef- 
ficients in the case of an electromagnetic pulse propagating in a 
two-component plasma; also it is demonstrated that other values 
given in the literature are incorrect. The authors correct the predic- 
tions for such electromagnetic propagation and discuss the astro- 
physical consequences. This problem has become much more com- 
plex than first envisioned. In particular, the longitudinal electric 
field is found to be much larger than first estimated. In this limit. it 
seems that any charge separation leads to an intense longitudinal 
electrical field. The consequences of this is being explored numeri- 
cally, in order to determine how to correctly formulate the expan- 
sion. 


26004 (BiBoS—334/88) On the modified Kaluza-Klein 
ansatz: Gravity as a De Sitter gauge theory. Bernido, C.C. 
(University of the Philippines, Quezon City). (Bielefeld 
Univ. (Germany, F.R.). Forschungszentrum Bielefeld- 
Bochum-Stochastik (BiBoS); University (Philipppines) of 
the Philippines, Quezon City). 1988. 11p. (CONF-8805263— 
). Bielefeld Univ. (Germany, F.R.). Forschungszentrum Bie- 
lefeld-Bochum-Stochastik (BiBoS). 

From New theories in physics meeting; Kazimierz, Poland (1 
May 1988). 

A De Sitter gauge theory of gravitation in a Kzluza-Klein 
scheme is shown to yield Einstein’s genera! reiativity. 


26005 (CONF-880781—3) New numerical strategy to 
evaluate the collision integral <i the Boltzmann equation. 
Tan, Zhigiang; Chen, Yhi-Kanqg; Varghese, P.L.; Howell, 
J.R. (Texas Univ., Austin (USA)). 1988. Contract FG05- 
87ER13735. 15p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010161/JAW. 

From 16. international symposium on rarefied gas dynamics; 
Pasadena, CA, USA (11 Jul 1988). 

A new scheme for the calculation of the collision integral of 
the nonlinear Boltzmann kinetic equation is presented, based on a 
piecewise constant discrete approximation of the distribution func- 
tion in phase space and corresponding precalculated collision rate 
coefficients. The computing effort required for evaluation of the 
fivefold collision integral is significantly reduced by the use of pre- 
calculated rate coefficients. The method was combined with the 
conservative splitting method to solve the Boltzmann equation for a 
number of test cases to examine the performance of this method 
and demonstrate its efficiency. 10 refs., 6 figs. 
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26006 (CONF-8904180—1) Parallel solution of a 2-D 
phase change problem on a hypercube. Narang, H.N.; Drake, 
J.B. (Oak Ridge National Lab., TN (USA)). 1989. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF AO1 - OST]; 1; 
GPO Dep. Order Number DE89009619/JAW. 

From 27. ACM southeast region annual conference; Atlanta, 
GA, USA (5 Apr 1989). 

This report documents the model, algorithms, and results for 
a heat transfer problem with phase change simulated numerically 
on a hypercube parallel computer. The temperature and enthalpy 
distribution in a rectangular domain with first kind boundary condi- 
tions (temperature prescribed) is found as a function of time. The 
model involves a non-linear partial differential equation with a con- 
stitutive relation between enthalpy and temperature. The solution 
to the system is obtained by finite difference approximation with 
both explicit and implicit methods. In the implicit case, a successive 
overrelaxation technique with red, black ordering is implemented. 
The efficiency of the explicit method is compared with that of the 
implicit method in a multiprocessor computing environment. The 
design, development, and implementation of algorithms targeted 
INTEL’s iPSC/2 hypercube involving up to 64 processors. The 
computational workload was uniformly divided among processors 
as far as possible by dividing the finite difference grid into several 
strips and assigning each strip to a processor. The results, depicted 
in terms of tables, show the effect of relaxation parameter, and step- 
size on the efficiency of the parallel algorithms. This is contrasted 
with the sequential algorithms. 16 refs., 6 tabs. 


26007 (CTA-IEAv-RP—059/88) F/sub N/ method for ra- 
diative transfer models that include polarization effects. 
Garcia, R.D.M.; Siewert, C.E. (Centro Tecnico Aeroespa- 
cial, Sao Jose dos Campos (Brazil). Inst. de Estudos Avan- 
cados; North Carolina State Univ., Raleigh (USA)). (Centro 
Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). 
Inst. de Estudos Avancados). Nov 1988. 43p. NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE89609503/JAW. 

The F/sub N/ method is used to construct an accurate solu- 
tion for all components (m > =O) in a Fourier representation of the 
Stokes vector basic to the scattering of polarized light. Computa- 
tional aspects of the solution is used to obtain numerical results, ac- 
curate to six significant figures, for the four Stokes parameters for 
each of two considered test problems. 


26008 (DP-MS—88-240) An algorithm for symbolic di- 
mensional analysis. Loehle, C.S. (Savannah River Lab., 
Aiken, SC (USA)). [1989]. Contract AC09-76SR00001. 20p. 
NTIS, PC A03/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89010409/JAW. 

In this paper I describe an algorithm for symbolically manip- 
ulating equations to perform dimensional analysis. 12 refs. 


26009 (INIS-mf—11408) Gravity and gauge theories in 
higher dimensions. Batenburg, P. (Amsterdam Univ. (Neth- 
erlands)). 28 Sep 1988. 132p. NTIS (US Sales Only), PC 
A07/MF A0O1 - OSTI; INIS. Order Number DE89609502/ 
JAW. 

Includes summary in Dutch. 

One of the main results of superstring theory is the fact that 
it can only be consistently quantized in ten dimensions if one for- 
mulates the theory on a Minkowsky space-time. This theory con- 
tains massless modes that are to be interpreted as gravitons and 
gauge bosons (and chiral fermions). This thesis deals with the ques- 
tion how to compactify gravity and gauge theories. The first two 
chapters deal with the gravity aspect. The Kaluza-Klein theory is 
discussed it is indicated why the Taub-NUT metric features as a 
magnetic monopole in the five-dimensional theory and the behav- 
iour of fermions in the field of a Kaluza-Klein monopole solution is 
discussed. In the remaining chapters pure Yang-Mills theories in 
higher dimensions and their dimensional reduction are discussed 
and the relation with the Kaluza-Klein theory is illuminated. The 
work of Forgacs and Manton on the Coset-space dimensional re- 
duction (CSDR) of the Yang-Mills systems is reviewed in a way 
adapted to the authors’s purposes. The CSDR of topological invar- 
iants is discussed and it is shown that these topological invariants in 
higher dimensional spacetime. Furthermore explicite formulas for 
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various classes of models are given. Also the dimensional reduction 
of the non-linear duality equations which results in a generalization 
of the Bogomol'nyi equations are discussed. An argument is pre- 
sented from which it follows that in almost all cases it is impossible 
to find long-range gauge field configurations (monopoles) satisfying 
these equations. The only cases where the method does work are 
the familiar d=4 Yang-Mills equations and the d=3 Bogomol'nyi 
equations. 131 refs.; 2 figs. 


26010 (TYaF—88-19) Berry’s phase and quantization of 
collective modes in many-body system. Vorov, O.K. (AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki). 1988. 8p. 
NTIS (US Sales Only), PC A02/MF AOl1 - OSTI; INIS. 
Order Number DE88706290/JAW. 

It is shown that so-called Berry’s phase (BP) must be taken 
into account when the main field adiabatic fluctuations (collective 
modes) are being quantized. For the many-fermion system, the BP- 
counterterm in effective action is shown to be equivalent to that of 
kinetic energy of mean field fluctuations. 8 refs. 


26011 (KFKI—1988-55/A) Models for universal reduc- 
tion of macroscopic quantum fluctuations. Diosi, L. (Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics). Oct 1988. 26p. NTIS (US Sales 
Only), PC A03/MF AO1 - OSTI; INIS. Order Number 
DE89609505/JAW. 

If quantum mechanics is universal, then macroscopic bodies 
would, in principle, possess macroscopic quantum fluctuations 
(MQF) in their positions, orientations, densities etc. Such MQF, 
however, are not observed in nature. The hypothesis is adopted 
that the absence of MQF is due to a certain universal mechanism. 
Gravitational measures were applied for reducing MQF of the mass 
density. This model leads to classical trajectories in the macroscop- 
ic limit of translational motion. For massive objects, unwanted mac- 
roscopic superpositions of quantum states will be destroyed within 
short times. (R.P.) 34 refs. 


26012 (KFKI—1988-57/A) Model for studying time de- 
pendent quantum mechanical processes and its application for 
quasi-stationary states. Revai, Janos. (Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics). Oct 1988. 28p. NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE89609506/JAW. 

A model was attempted to construct which, on one hand, is 
flexible enough to imitate certain physical properties of real systems 
and, on the other hand, allows exact solution of its time dependent 
dynamics. This double goal is proposed to achieve by using separa- 
ble interactions. A particle moving in an external field consisting of 
a stationary attractive and a time dependent repulsive part is pro- 
posed for the model in question. Due to the use of separable inter- 
actions, the time evolution dynamics can be solved exactly, and the 
model can be applied for studying time evolution of quasi-station- 
ary states. (R.P.) 7 figs. 


26013 (LA-UR—89-1010) Red-shift experiments and non- 
Newtonian gravitational forces. Hughes, R.J.; Goldman, T.; 
Nieto, M.M. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 7p. (CONF-890199—1). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009349/JAW. 

From 8. Moriond workshop on tests of fundamental laws in 
physics; Les Arcs, France (1 Jan 1989). 

The contribution of scalar non-Newtonian gravitational 
forces to the gravitational red-shifts is derived. The constraints im- 
posed on scalar couplings by red-shift experiments are shown to be 
not competitive with those imposed by geophysical inverse-square- 
law experiments. 7 refs. 


26014 (LA-UR—89-1011) Non-Newtonian gravitational 
forces and the Greenland ice-sheet experiment. Hughes, R.J.; 
Goldman, T.; Nieto, M.M. (Los Alamos National Lab., NM 
(USA)). 1989. Contract W-7405-ENG-36. 7p. (CONF- 
890199—2). NTIS, PC A02/MF AOI - OSTI; 1; GPO Dep. 
Order Number DE89009348/JAW. 
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From 8. Moriond workshop on tests of fundamental laws in 
physics; Les Arcs, France (1 Jan 1989). 

The results of an experiment to test Newton's Inverse-Square 
Law of Gravitation in the Greenland ice-cap were announced re- 
cently. The anomalous gravity gradient which was found can be 
explained either by an unrecognized anomaly in the density of the 
rocks under the ice sheet, or by the existence of a non-Newtonian 
component of the gravitational force. Here we focus on the latter 
possibility, and find that the force would be attractive, with a 
strength between about 2.4% and 3.5% that of Newtonian gravity, 
and a range between about 225 m and 5.4 km. 11 refs. 


26015 (LA-UR—89-1095) A new field experiment in the 
Greenland ice cap to test Newton’s inverse square law. 
Ander, M.E.; Zumberge, M.A.; Lautzenhiser, T.; Parker, 
R.L.; Aiken, C.L.V.; Gorman, M.R.; Nieto, M.M.; Fergu- 
son, J.F.; McMechan, G.A. (Los Alamos National Lab., 
NM (USA)). 1988. Contract W-7405-ENG-36. 21p. (CONF- 
881268—3). NTIS, PC A03/MF A0Oi - OSTI; 1; GPO Dep. 
Order Number DE89009247/JAW. 

From 14. Texas symposium on reiativistic astrophysics; 
Dallas, TX, USA (11 Dec 1988). 

A geophysical experiment was conducted in a 2-km-deep 
hole in the Greenland ice cap at depths between 213 m and 1673 m 
to test for possible violations of Newton's inverse-square law. A de- 
tailed ice-sounding radar survey was carried out to 5 km from the 
hole and merged with regional airborne radar data to define the 
basement interface. Highly accurate gravity measurements were 
carried out to 15 km from the hole to detect lateral density changes 
in the bedrock. The measurements were controlled with very accu- 
rate satellite and conventional positioning techniques. The basement 
interface model was input into a Newtonian computation to correct 
the observed gravity for known earth structure resulting in an 
anomalous gravity gradient of +3.87 mGal. A 3 dimensional ideal 
body analysis of the surface and borehole gravity data provided a 
means of bounding all possible Newtonian solutions for lateral den- 
sity variation below the ice. Solutions with regional gravity offsets 
210 mGal and density contrasts =0.30 g/cm® are possible. We 
cannot unambiguously attribute the anomalous gradient to a break- 
down of Newtonian gravity because there remains the possibility it 
is due to unexpected geological features in the rock below the ice. 
11 refs., 6 figs., 1 tab. 


26016 (LBL—26181) Quantum ontologies. Stapp, H.P. 
(Lawrerce Berkeley Lab., CA (USA)). Dec 1988. Contract 
AC03-76SF00098. 16p. (CONF-8810257—2). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010385/JAW. 

From Bell's theorem, quantum theory and conceptions of the 
universe; Fairfax, VA, USA (21 Oct 1988). 

Quantum ontologies are conceptions of the constitution of 
the universe that are compatible with quantum theory. The onto- 
logical orientation is contrasted to the pragmatic orientation of sci- 
ence, and reasons are given for considering quantum ontologies 
both within science, and in broader contexts. The principal quan- 
tum ontologies are described and evaluated. Invited paper at con- 
ference: Bell's Theorem, Quantum Theory, and Conceptions of the 
Universe, George Mason University, October 20-21, 1988. 16 refs. 


26017 (NBI-HE—88-77) P-adic Schroedinger type equa- 
tion. Vladimirov, V.S.; Volovich, I.V. (Steklov (V.A.) Inst. 
of Mathematics, Moscow (USSR)). (Niels Bohr Inst., Co- 
penhagen (Denmark)). Dec 1988. 17p. NTIS (US Sales 
Only), PC A03/MF AOl1 - OSTI; INIS. Order Number 
DE88706346/JAW. 

In p-adic quantum mechanics a Schroedinger type equation 
is considered. We discuss the appropriate notion of differential op- 
erators. A solution of the Schroedinger type equation is given. A 
new set of vacuum states for the p-adic quantum harmonic oscilla- 
tor is presented. The correspondence principle with the standard 
quantum mechanics is discussed. 


26018 (NBI-HE—88-79) Baby universes and the dimen- 
sionality of space-time. Volovich, I.V. (Niels Bohr Inst., Co- 
penhagen (Denmark)). Dec 1988. 8p. NTIS (US Sales 
Only), PC A02/MF AOl - OSTI; INIS. Order Number 
DE88706347/JAW. 
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Recently Coleman argued that wormholes have the effect of 
making the cosmological constant vanish. In this paper we discuss 
wormholes in multidimensional space-time in order to investigate 
whether they can lead to the derivation of the dimensionality of 
space-time. A criterion for spontaneous compactification is consid- 
ered according to which a smaller Euclidean action corresponds to 
the more probable vacuum solution. In the model considered, we 
find that the probability for the Universe to undergo a spontaneous 
compactification down to a four-dimensional space-time is greater 
than to remain in the original homogeneous multidimensional state. 


26019 (SAND—87-1912) PRONTO 3D: A three-dimen- 
sional transient solid dynamics program. Taylor, L.M.; 
Flanagan, D.P. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1989. Contract AC04-76DP00789. 152p. NTIS, 
PC A08 - OSTI. Order Number DE89010517/JAW. 

PRONTO 3D is a three-dimensional transient solid dynamics 
code for analyzing large deformations of highly nonlinear materials 
subjected to extremely high strain rates. This Lagrangian finite ele- 
ment program uses an explicit time integration operator to integrate 
the equations of motion. Eight-node uniform strain hexahedral ele- 
ments are used in the finite element formulation. A number of new 
numerical algorithms which have been developed for the code are 
described in this report. An adaptive time step control algorithm is 
described which greatly improves stability as well as performance 
in plasticity problems. A robust hourglass control scheme which 
eliminates hourglass distortions without disturbing the finite ele- 
ment solution is included. All constitutive models in PRONTO are 
cast in an unrotated configuration defined using the rotation deter- 
mined from the polar decomposition of the deformation gradient. 
An accurate incremental algorithm was developed to determine this 
rotation and is described in detail. A robust contact algorithm was 
developed which allows for the impact and interaction of deform- 
ing contact surfaces of quite general geometry. Numerical examples 
are presented to demonstrate the utility of these algorithms. 34 
refs., 27 figs., 12 tabs. 


26020 (SAND—88-3i58) User's manual for the Trajecto- 
ry Simulation and Analysis Program (TSAP). Outka, D.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 1 Mar 
1989. Contract AC04-76DP00789. 153p. NTIS, PC A08/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009706/JAW. 

The Trajectory Simulation and Analysis Program (TSAP) 
provides a generalized package for studying point-mass trajectory 
problems. TSAP expands upon the input and output features of the 
code PMAST, from which it is derived. All important features, such 
as trajectory segmentation, iterative parameters searches and sur- 
veys, user defined output values, and target vehicle simulation, 
have been maintained and often improved. Differences include the 
way in which vehicle orientation can be defined, the free format 
table input option, the coordinate systems for initial condition speci- 
fication, and the capability to simulate vehicle launch from zero ve- 
locity. This report documents the mathematical basis of the trajec- 
tory simulation and explicitly defines the input and output variables. 
General input guidelines and examples are also presented. 17 refs., 
33 figs., 27 tabs. 


26021 (SAND—89-0241) Techniques for calculating the 
drift velocity of an electron moving in a 1/r magnetic field. 
Lee, J.R. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1989. Contract AC04-76DP00789. 56p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010518/JAW. 


Ar. electron moving in the magnetic field generated by a 
current-carrying rod will drift in the direction defined by the rod. 
The motion can be characterized by two dimensionless 
parameters,{var<epsilon} = 2eI/mc*yB and — = (v/sub {phi}// 
v)exp(v/sub z//{var—epsilon}v). The drift velocity can be com- 
puted by numerical integration for arbitrary values of 
{varepsilon} and &. Analytic solutions are derived for the limiting 
cases € = O and {vert—bar}é{vert—bar} = &/sub MAX/. Series 
solutions are derived that are accurate in the limit {vert-bar}é/ 
{var—epsilon}{vert—bar} << 1. A simple algorithm is developed 
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that has an error of less than +- 0.08% for {varepsilon} 2 2. 14 
refs., 18 figs. 


26022 (UCID—21661) A generalized antenna theorem for 
broadband pulses. Johnson, M.A. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Mar 1989. Contract W-7405-ENG- 
48. 14p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89009707/JAW. 

Using a very general argument, one can place an upper limit 
on the fluence that can be delivered to a distant point by passing a 
pulse with finite energy through an aperture of finite area. Based on 
a time-dependent form of Huygen’s principle, I show that the maxi- 
mum possible fluence produced by an arbitrary scalar field passing 
through an aperture to an observation point is about equal to the 
fluence produced by a nearly monochromatic pulse of the same 
energy. This fictitious pulse uniformly illuminates the aperture and 
converges to a geometric focal spot at the observation point. The 
frequency of the monochromatic wave is made equal to the aper- 
ture-averaged root-mean-square frequency of the actual diffracting 
field. Thus, a pulse with arbitrary time dependence satisfies an an- 
tenna theorem very similar to the more well-known version of the 
theorem satisfied by monochromatic waves. 5 refs. 


26023 (UCRL—97831) Time domain modeling of electro- 
magnetic coupling. McLeod, R.R.; Berger, R.L.; Bacon, 
L.D. (Lawrence Livermore National Lab., CA (USA)). 23 
Mar 1989. Contract W-7405-ENG-48. 10p. (CONF- 
8805132—14). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010240/JAW. 

From 4. national conference on high power microwave 
(HPM) technology for defense applications; Monterey, CA, USA (9 
May 1988). 

Time-Domain Electromagnetic(EM) codes are increasingly 
being applied to coupling problems in order to supplement and 
complement the experimental efforts in this area. Both Finite-Dif- 
ference Time-Domain (FDTD) and Finite-Element Time-Domain 
(FETD) techniques are employed to calculate the fields and cur- 
rents inside of a shielding body. The size of the relevant detail in 
realistic systems, however, currently limits the usefulness of these 
codes. This detail problem is investigated, and a number of pro- 
posed solutions to it are evaluated. Finally, some example problems, 


representative of current modelling capabilities, are presented. 4 
refs., 3 figs. 


26024 (UCRL—100198) Far field projection. Barth, M.J.; 
Ziolkowski, R.W. (Lawrence Livermore National Lab., CA 
(USA)). 4 Jan 1989. Contract W-7405-ENG-48. 22p. 
(CONF-890393—2). NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010243/JAW. 

From Applied computational electromagnetics conference; 
connie CA, USA (20 Mar 1989). 

e FAR computer code, which post processes the results 
of a Finite Difference Time Domain (FDTD) code to produce far- 
field quantities from near-field values, is described. The integral 
equation and differential equation approaches are two methods of 
calculating the radiation and scattering effects of systems. Each 
method has practical limitations when used in general application 
codes. For instance, integral equation approaches such as the 
method of moments usually consider only perfectly conducting 
wires and patches in the frequency domain and the differential 
equation approaches such as FDTD, while applicable to multimedia 
and the time domain, are constrained to finite volumes determined 
by the specific computer memories. The FAR code allows the 
near-field details in the time domain modeled by FDTD codes to 
be extended to the far-field. This combined FDTD-FAR code set 
greatly extends the class of numerical electromagnetic modeling 
problems that can be treated with discrete differential equation 
methods. The FAR code uses the equivalence principle. Specifical- 
ly, the code utilizes the tangential electric and magnetic fields at a 
specified surface of the FDTD computational volume and calcu- 
lates the resulting far-fields from the equivalent magnetic and elec- 
tric sources. In this process the sources of errors are sampling den- 
sity, the length of the excitation pulse, the total time history record 
length, the time step size, and the size of the FDTD volume. The 
FDTD-FAR approach will be illustrated with a pulse driven array 
of dipole elements. The far-field time histories and the resulting fre- 
quency domain antenna patterns will be presented. The sizes of the 
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various errors in this approach will be discussed in detail. The effi- 
cacy of this approach will be contrasted with conventional meth- 
ods. 4 refs., 10 figs., 1 tab. 


26025 (UCRL—100753) Challenges in computational sta- 
tistical mechanics. Alder, B.J. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 1 Mar 1989. Contract W-7405-ENG- 
48. 12p. (CONF-8901101—1). NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009922/JAW. 

From Conference on grand challenges to computational sci- 
ence; Molokai, HI, USA (3 Jan 1989). 

Three challenges in statistical physics shall be discussed. The 
first is, how accurately does one have to solve the classical equa- 
tions of motion of how many particles to make reliable hydrody- 
namic predictions? The second is, how to calculate the energy of a 
molecule to chemical accuracy? The third is, what model captures 


the essence of the high temperature superconductors? 11 refs., 2 
figs. 


26026 Cylindrical waveguide with periodic step changes 
in the radius: Interaction between transverse magnetic and 
transverse electric modes. Schill R.A. Jr.; Seshadri, S.R. 
(Department of Electrical Engineering and Computer Sci- 
ence, University of Illinois at Chicago, Chicago, Illinois 
60680). Journal of Applied Physics; 65: No. 11, 4420-4427(1 
Jun 1989). 

For modes having azimuthal variation in a cylindrical wave- 
guide with periodic step changes in the radius, the coefficients of 
coupling between the transverse magnetic and transverse electric 
modes are determined for small relative changes in the radius. The 
theory is applied to treat the selective codirectional coupling be- 
tween a transverse magnetic and transverse electric mode. 


26027 Density-matrix formulation of ab initio methods of 
nonrelativistic quantum mechanics. Redondo, A. (Electronics 
Research Group, Mail Stop D429, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review [Section] A: General Physics; 39: No. 9, 4366-4376(1 
May 1989). 

A density-matrix formulation of the ab initio methods of 
nonrelativistic quantum mechanics is presented. The variational 
equations for the standard calculational techniques of molecular 
quantum mechanics are derived from a single expression for the 
total energy of an N-particle system. A generalization of the Ho- 
henberg-Kohn theorem is proved, showing that the ground-state 
energy of a many-body Hamiltonian is a functional of the single- 
particle density matrix and hence of the first-order reduced-density 
function (the diagonal of which is the particle density of the stand- 
ard theorem). The theorem is used to develop a new method to cal- 


culate the total energy and single-particle properties of the many- 
body problem. 


26028 Transport coefficients of hard-sphere mixtures: 
Theory and Monte Carlo molecular-dynamics calculations for 
an isotopic mixture. Erpenbeck, J.J. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review [Section] A: General Physics; 39: No. 9, 4718-4731(1 
May 1989). 

The thermal transport properties of mixtures can be formu- 
lated in a number of ways, depending on the choice of driving 
forces for the transport of heat and matter, without violating the 
Onsager conditions. Here we treat transport in mixtures based on 
the driving forces -del In T and -T del(u/sub a//T), with T the 
temperature and p/sub a/ the specific chemical potential, to obtain 
the Green-Kubo expressions and the Enskog theory for the corre- 
sponding transport coefficients which seem most amenable to mo- 
lecular-dynamics evaluation. The transport properties of a hard- 
sphere mixture (mass ratio of 0.1, diameter ratio of 1.0, at a volume 
of three times close-packed volume), calculated by a Monte Carlo, 
molecular-dynamics method based on the Green-Kubo formulas, 
are compared with the predictions of the Enskog theory. The long- 
time behavior of the Green-Kubo time-correlation functions for 
shear viscosity, thermal conductivity, thermal diffusion, and mutual 
diffusion are found to be in good agreement with the predictions of 
mode-coupling theory. Except for viscosity, the contribution of the 
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long-time tails to the transport coefficients is found to be signifi- 
cant. We obtain values, relative to Enskog, of 1.016 +- 0.007 for 
shear viscosity, 1.218 +- 0.009 for thermal conductivity, 1.267 +- 
0.026 for thermal diffusion, and 1.117 +- 0.008 for mutual diffusion. 


26029 Yang-Lee zeros, Julia sets, and their singularity 
spectra. Hu, B.; Lin, B. (Department of Physics, University 
of Houston, Houston, Texas 77204-5504). Physical Review 
[Section] A: General Physics; 39: No. 9, 4789-4796(1 May 
1989). 

We have studied the global scaling properties of the Julia 
sets of the Yang-Lee zeros of the s-state Potts model on the dia- 
mond hierarchical lattice. The singularity spectrum f(a) and the 
generalized dimension D/sub q/ are calculated for different s 
values. General observations are made on their variations. 


26030 Spatiotemporal dynamics in a dispersively coupled 
chain of nonlinear oscillators. Umberger, D.K.; Grebogi, C.; 
Ott, E.; Afeyan, B. (Laboratory for Plasma Research, Uni- 
versity of Maryland, College Park, Maryland 20742). Physi- 
cal Review [Section] A: General Physics; 39: No. 9, 4835- 
4842(1 May 1989). 

A one-dimensional chain of forced nonlinear oscillators is in- 
vestigated. This model exhibits typical behavior in periodically 
forced, spatially extended, nonlinear systems. At low driving ampli- 
tudes characteristic domainlike structure appears accompanied by 
simple asymptotic time dependence. Before reaching its final state, 
however, the chain behaves chaotically. The chaotic transients 
appear as intermittent bursts mainly concentrated at the domain 
walls. At higher driving, the chaotic transient becomes longer and 
longer until the time dependence apparently corresponds to sus- 
tained chaos with the chain state characterized by the absence of 
domainlike spatial structure. 


26031 Kinetic-sound propagation in dilute gas mixtures. 
Campa, A.; Cohen, E.G.D. (The Rockefeller University, 
New York, New York 10021). Physical Review [Section] A: 
General Physics; 39: No. 9, 4909-4911(1 May 1989). 

Kinetic sound is predicted in dilute disparate-mass binary gas 
mixtures, propagating exclusively in the light compound and much 
faster than ordinary sound. It should be detectable by light-scatter- 
ing experiments, as an extended shoulder in the scattering cross sec- 


tion for large frequencies. As an example, Ha-Ar mixtures are dis- 
cussed. 


26032 Statistical mechanics of the nonlinear Schroedinger 
equation. II. Mean field approximation. Lebowitz, J.L.; 
Rose, H.A.; Speer, E.R. (Rutgers, The State Univ. of New 
Jersey, New Brunswick (USA)). Journal of Statistical Phys- 
ics; 54: No. 1-2, 17-56(Jan 1989). 

The authors investigate a mean field approximation to the 
statistical mechanics of complex fields with dynamics governed by 
the nonlinear Schroedinger equation. Such fields, whose Hamilton- 
ian is unbounded below, may model plasmas, lasers, and other 
physical systems. Restricting themselves to one-dimensional systems 
with periodic boundary conditions, we find in the mean field ap- 
proximation a phase transition from a uniform regime to a regime in 
which the system is dominated by solitons. They compute explicit- 
ly, as a function of temperature and density (L? norm), the transi- 
tion point at which the uniform configuration becomes unstable to 
local perturbations; static and dynamic mean field approximations 
yield the same result. 


26033 Calculation of equilibrium time correlation func- 
tions in hard-sphere fluids. de Schepper, I.M.; Cohen, 
E.G.D.; Kamgar-Parsi, B. (Rockefeller Univ., New York, 
NY (USA)). Journal of Statistical Physics; 54: No. 1-2, 273- 
313(Jan 1989). 

The authors discuss in detail techniques that have been used 
to determine single-particle equilibrium time correlation functions 
in a hard-sphere fluid on the basis of kinetic theory. The accuracy 
of various procedures is assessed. 


26034 Reduced descriptions of hydrodynamic turbulence. 
Kraichnan, R.H. (Los Alamos National Lab., NM (USA)). 
Journal of Statistical Physics; 51: No. 5-6, 949-963(Jun 1988). 
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Navier-Stokes turbulence at ordinarily large Reynolds num- 
bers can involve excitation of perhaps 10'* Fourier modes. A varie- 
ty of proposals for reduced description have been offered, both to 
gain physical insight and to make computation feasible. The present 
brief and idiosyncratic survey discusses Galerkin approximations, 
Liapunov bases, Karhunen-Loeve decompositions, and statistically 
based decimation techniques. 


26035 Group theoretical methods in physics. Gilmore, R. 
(ed.). Singapore; World Scientific Publishing Company Pte. 
Ltd. (1987). 761p. World Scientific Publishing Co., Inc., 687 
Hartwell Street, Teaneck, NJ 07666. Contract FG02- 
86ER40295. 

From 15. international colloquium on group theoretical 
methods in physics; Philadelphia, PA, USA (20 Oct 1986). 

The XVth International Colloquium on Group Theoretical 
Methods in Physics was held at Drexel University in Philadelphia, 
PA during the week of October 20-24, 1986. The primary purpose 
of this colloquium series are to promote, stimulate, and disseminate 
research in the physical and mathematical sciences using the meth- 
ods of Group Theory. Physical scientists are brought together with 
both pure and applied mathematicians to achieve a cross-fertiliza- 
tion between techniques, methods and applications that have 
proven useful in the physical sciences and those which have been 
developed in the mathematical disciplines. A particular effort has 
been made in the present colloquium to integrate experimentalists 
into this dialogue. Following tradition, there were three types of 
sessions: plenary sessions; seminar sessions; and poster sessions. 
Each plenary session was organized around a particular subject 
area: Algebraic Methods; Quasicrystals; Nonlinear Dynamics; Spe- 
cial Functions and Differential Equations; and Elementary Particle 
Physics. Papers presented in these sessions were in the nature of re- 
views. In addition, an experimentalist was invited to survey the 
data in each of these fields. The seminar and poster sessions were 
organized around the following nine areas: Quasicrystals; Algebraic 
Models; Group Theoretical Models; Group Theory and S-Matrices; 
Special Functions and Differential Equations; Group Theoretical 
Results; Quantum Field Theory; Elementary Particle Physics; and 
Space Groups. Papers presented in these sessions were largely de- 
voted to the dissemination of research results. 
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REFER ALSO TO CITATION(S) 26093, 26096, 26097, 26118 


26036 (CONF-890403—1) Ideal low-n and Mercier mode 
stability boundaries for {ell} = 2 torsatrons. Dominguez, N. 
(Oak Ridge National Lab., TN (USA)). 1989. Contract 
ACO05-840OR21400. 6p. NTIS, PC A02/MF A0O1 - OSTIT; 1; 
GPO Dep. Order Number DE89010837/JAW. 

From 7. international stellerator workshop; Oak Ridge, TN, 
USA (10 Apr 1989). 

We studied the relationship between the stability properties 
of ideal low-n-internal modes and the three-dimensional (3-D) ideal 
Mercier criterion for {ell} = 2 torsatron configurations. For the 
low-n stability studies, we used the stellarator expansion as imple- 
mented in the FAR code. The 3-D Mercier criterion was applied to 
equilibria calculated with the VMEC code. We found that low-n 
modes with singular surfaces lying in a Mercier region are, in gen- 
eral, unstable and the critical beta given by the Mercier criterion 
agrees well with the critical beta for the lowest-n unstable mode. 
This is verified even in the case of global n = 1 modes. Therefore, 
the 3-D Mercier criterion is a useful guide in mapping the ideal sta- 
bility beta limits for these torsatron configurations. 5 refs., 5 figs. 


26037 (DOE/ER/53101—T2) Compact torus research: 
Final technical report, February 1, 1980--January 31, 1986. 
Rostoker, N.; Katzenstein, J. (California Univ., Irvine 
(USA). Dept. of Physics). 1986. Contract AS03-80ER53101. 
14p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89009798/JAW. 
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Experimental research dealing with pulsed ion beams used 
for heating and current control in compact torus plasma are dis- 
cussed in this report. 9 refs. (LSP) 


26038 (GA-A—19629) Current drive using a resonant 
decay instability. Matsuda, K. (General Atomics, San Diego, 
CA (USA)). Mar 1989. Contract AC03-89ER53277. 8p. 
(CONF-8905120—2). NTIS, PC A02/MF AOi - OSTI; 1; 
GPO Dep. Order Number DE89010034/JAW. 

From 8. topical conference on radio frequency power in 
plasmas; Irvine, CA, USA (1 May 1989). 

The ordinary mode near the second harmonic of electron 
cyclotron frequency obliquely launched to a tokamak with central 
density higher than the cutoff density may excite a Langmuir wave 
by parametric decay instability. It is demonstrated that a steady 
traveling Langmuir wave is formed if pump power is sufficiently 
strong and continuous. The Langmuir wave may drive current at 
an overall efficiency several times larger than that of the linear 
electron cyclotron wave. 3 refs., 1 fig., 1 tab. 


26039 (IPP—2/296) Test particle transport in magnetic 
fields with perturbed magnetic surfaces. Sander, H. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.); Technische Univ. Muenchen (Germany, F.R.)). Sep 
1988. 76p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE88757407/JAW. 

The radial transport of circulating particles in a perturbed 
toroidal magnetic field configuration is calculated using the map- 
ping technique. The specific models are stellarators with external 
perturbations and tokamaks with tearing modes. Coulomb collisions 
of the circulating particles are described by a Lorentz scattering 
model of random changes of the pitch angle. Particle orbits in a 
perturbated magnetic field lead to a deterministic map whereas the 
Coulomb collision introduce an extra stochastic process. First, the 
diffusion in a single chain of islands is studied by launching a 
sample of particles on the inner closed magnetic surface and calcu- 
lating the loss rate. The presence of islands enhances the loss rate. 
In a second case the enhanced loss in a tokamak with two different 
islands on different resonant surfaces are investigated thus simulat- 
ing tearing modes in tokamaks. It is found, that the loss rate across 
the island region grows rapidly if the islands overlap and the region 
in between becomes stochastic. In such a case the transport of par- 
ticles is a mixture of stochastic diffusion of field lines and a random 
walk induced by Coulomb collisions. 


26040 (IPP—5/23) FISIC - a full-wave code to model ion 
cyclotron resonance heating of tokamak plasmas. Kruecken, 
T. (Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Aug 1988. 28p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88757408/JAW. 

We present a user manual for the FISIC code which solves 
the integrodifferential wave equation in the finite Larmor radius ap- 
proximation in fully toroidal geometry to simulate ICRF heating 
experiments. The code models the electromagnetic wave field as 
well as antenna coupling and power deposition profiles in axisym- 
metric plasmas. 


26041 (IPP—5/25) New version of the full wave ICRH 
code FISIC for plasmas with non-circular flux surfaces. 
Kruecken, T. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.)). Dec 1988. 43p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757409/JAW. 

A user’s manual for a new version of the FISIC code which 
is now applicable to arbitrary (toroidal) geometry is presented. It 
contains a description of the input parameters and quantities as well 
of all subroutines and a list of all common blocks. 


26042 (IPP—6/240) Localized resistive modes in the cir- 
cular Tokamak. Correa-Restrepo, D. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany, F.R.)). Aug 1984. 
36p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88757410/JAW. 

Localized resistive modes (resistive interchange and resistive 
ballooning modes) are investigated for self-consistent Tokamak 
equilibria which have circular cross-sections near the magnetic axis. 
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The second region of stability (which is stable with respect to ideal 
ballooning modes at high poloidal beta B/sub p/) proves to be un- 
stable when resistive effects are taken into 2ccount as well. In the 
low B/sub p/ stability region, the stability boundaries are shifted 
toward lower B/sub p/ values. The magnitude of the shift depends 
on the degree of localization of the perturbation around the field 
line, highly localized perturbations being the most unstable ones. 
For negative values of B/sub p/ (pressure increasing outward) 
equilibria exist which are stable with respect to both ideal and resis- 
tive interchange and ballooning modes. 


26043 (IPP—6/261) Solution of a Fokker Planck equa- 
tion for turbulent diffusion. Pohl, F. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany, F.R.)). Jun 1986. 
39p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88757411/JAW. 

For investigations on turbulent diffusion the solution of 
FOKKER-PLANCK equations with convective terms is needed. In 
this paper a 1-dim. example is treated under certain initial condi- 
tions. 


26044 (IPP—6/271) On the economic prospects of nucle- 
ar fusion with tokamaks. Pfirsch, D.; Schmitter, K.H. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Dec 1987. 55p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88757412/JAW. 

This paper describes a method of cost and construction 
energy estimation for tokamak fusion power stations conforming to 
the present, early stage of fusion development. The method is based 
on first-wall heat load constraints rather than 6 limitations, which, 
however, might eventually be the more critical of the two. It is 
used to discuss the economic efficiency of pure fusion, with par- 
ticular reference to the European study entitled ‘Environmental 
Impact and Economic Prospects of Nuclear Fusion’. It is shown 
that the claims made therein for the economic prospects of pure 
fusion with tokamaks, when discussed on the basis of the present- 
day technology, do not stand up to critical examination. A fusion- 
fission hybrid, however, could afford more positive prospects. Sup- 
port for the stated method is even derived when it is properly ap- 
plied for cost estimation of advanced gascooled and Magnox reac- 
tors, the two very examples presented by the European study to 
‘disprove’ it. 


26045 (IPP—6/276) Numerical studies of MHD turbu- 
lence in the reversed field pinch. Merlin, D.; Biskamp, D. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germa- 
ny, F.R.)). Aug 1988. 52p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE88757413/JAW. 

Nonlinear numerical studies of the MHD turbulence generat- 
ed in an RFP configuration are presented. In these computations 
the resistive MHD equations are solved by using a three-dimension- 
al semi-implicit spectral code. While a qualitative picture of the 
global RFP behaviour is readily obtained, the possibility of obtain- 
ing reliable results for Reynolds numbers of practical interest is a 
major problem. For this reason particular attention is placed on the 
convergence properties of the spectral methods. Furthermore, pre- 
liminary results on the dependence of the fluctuations on the Reyn- 
olds numbers are given. 


26046 (IPP—6/279) Dynamics of decaying two-dimen- 
sional magnetohydrodynamic tubulence. Biskamp, D.; Welter, 
H. (Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Dec 1988. 52p. NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE88757414/JAW. 
High-resolution numerical studies of decaying two-dimen- 
sional magnetohydrodynamic turbulence using up to 768/sup 2/ 
modes in general periodic systems reveal the following properties: 
I) the evolution proceeds in a quasi-selfsimilar way with constant 
kinetic to magnetic energy ratio and constant micro- and macro- 
scale Reynolds numbers; IT) the energy dissipation rate is independ- 
ent of the values of the dissipation coefficients eta, 1; III) the iner- 
tial-range energy spectra follow a Kolmogorov law, E/sub k/ 
=Ce/sup 2/3/k/sup -5/3/ with C=3.7+-0.3. Small-scale fluctua- 
tions are concentrated in the region of weak large-scale magnetic 
fields. The resulting strong intermittency is analogous to the behav- 
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ior recently observed in two-dimensional hydrodynamic turbulence 
(see, for instance, J. Fluid Mech. (1988) 194, 333), with the magnet- 
ic field intensity taking the role vorticity plays in hydrodynamic 
systems. 


26047 (IPP—III/67) Low-noise cable for diagnostics, 
control and instrumentation of the ASDEX tokamak fusion 
experiment. Gernhardt, J. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)). Nov 1988. 69p. NTIS 
(US Sales Only), PC A0Q4/MF AOl. Order Number 
DE88757415/JAW. 

ASDEX (Axially Symmetric Divertor EXperiment) is a 
large tokamak (R=1.65 m; a=0.4 m) with an air transformer. The 
relatively large stray field, Bz=10 mT=(100 G); for rho=5 m, 
Bz=40 mT=(400 G); for rho=3 m, BPHI=0.3 T=(3 kG); for 
rho=3m, compared with that of an iron transformer, and the cable 
length 1=30 m from the experiment to the control room, make 
mainly the magnetically induced and capacitively coupled noise 
signal in the cable relatively high. As a result of neutral injection 
(> 4 MW; 40 kV) and lower hybrid ion cyclotron and Alfven 
wave heating strong E-fields are produced and noise is coupled into 
the cables. These magnetic and electric field gradients during the 
plasma shot vary with time and location. This report tries to show 
how these noise signals can be reduced without reducing the broad- 
cast frequency of the signal. The Electro Magnetic Compatibility 
and Interference (EMC, EMI) are discussed. The cost of diagnostic 
cable, connectors and cable ducts without mounting is approximate- 
ly DM 700,000.--. 


26048 (IPP—III/99) Local energy and particle transport 
in burst-free h-phases of ASDEX. Becker, G.; ASDEX 
Team; Neutral Injection Team. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). Jul 1984. 16p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88757416/JAW. 

Flux-surface-averaged transport in high-confinement (H) dis- 
charges with burst-free phases is analyzed by computer modelling. 
The electron heat diffusivity CHI/sub e/ and diffusion coefficient 
D in undisturbed H phases are found to be about twice as small as 
those in ordinary H discharges with high-frequency bursts. Scaling 
relations for CHI/sub e/, D and v/sub in/ are successfully applied. 
The confinement properties of ohmically heated plasmas are not re- 
covered in the H regime. Ion heat conduction continues to be neo- 
classical. The steep rise of the impurity radiation loss is explained 
by the increase in electron density and accumulation of the iron im- 
purity. The dominant loss channels are electron heat conduction 
and impurity radiation. Conductive and convective energy losses 
due to the ions are negligibly small. 


26049 (IPP—III/142) Influence of particle collisions on 
the characteristics of H-like ion emission due to charge ex- 
change reactions with fast atoms. Korotkov, A.A. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Jan 1989. 41p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88757417/JAW. 

The effective emission cross-sections of CVI (3434 A, 5291 
A, 7717 A), NVII (3887 A, 5669 A, 7926 A), OVIII (2976 A, 4341 
A, 6068 A) lines in charge-exchange reactions of nuclei with hydro- 
gen atoms are calculated. The ground state and the first excited 
state of hydrogen are considered. The calculation takes into ac- 
count the mixing of nl-levels due to collisions with plasma deuter- 
ons and electrons and Stark I-mixing in the Lorentz field (anti 
Vxanti B). Calculation of the effective cross-sections with allow- 
ance for the atomic beam density distribution in the plasma allows 
one to determine the line intensities. Finally, the infiuence of the 
fine structure and Zeeman splitting on the 2976 A OVII line profile 
is considered. 


26050 (JET-R—88-11) Non-resonant decay of the fast 
magnetosonic wave during ICRH of a tokamak plasma. Avin- 
ash, K.; Core, W.G.; Hellsten, T.; Farrell, C.M. (Inst. for 
Plasma Research, Bhat, Gandhinagar (India)). (Commission 
of the Euro Communities, Abingdon (UK). JET Joint 
Undertaking). 1988. 20p. NTIS (US Sales Only), PC A03/ 
MF AOI - OSTI,; INIS. Order Number DE89609774/JAW. 

The non-resonant decay of the fast magnetosonic wave into 
an Ion Bernstein wave and a quasi-mode is investigated from the 
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point of view of assessing the importance of this process for the ob- 
served direct heating of the edge plasma during ion-cyclotron reso- 
nance heating (ICRH). Starting from the Maxwell-Vlasov equa- 
tions, expressions for the threshold electric field and the growth 
rates of the decay process are obtained. For JET like parameters, 
the thresholds for the decay are easily exceeded and the growth 
time for typical fast wave electric field strengths is of the order of a 
microsecond. The parametric dependence of the threshold on mag- 
netic field, temperature, the density of the various ion species, and 
electron-ion collisions is studied. Finally the relevance of this proc- 
ess to the heating of plasma edge during ICRH is discussed. 


26051 (JET-R—88-15) Laser blow-off system (KZ3) on 
JET. Magyar, G.; Barnes, M.R.; Edwards, A.; Pasini, D.,; 
Roberts, P.J.; Cohen, S.; Hawkes, N.C. (Commission of the 
European Communities, Abingdon (UK). JET Joint Under- 
taking; Princeton Univ., NJ (USA). Plasma Physics Lab.; 
UKAEA Culham Lab., Abingdon (UK)). (Commission of 
the European Communities, Abingdon (UK). JET Joint Un- 
dertaking). 1988. 17p. NTIS (US Sales Only), PC A03/MF 
AOi - OSTI; INIS. Order Number DE89609787/JAW. 

The Laser-Injected Trace Elements (LITE = KZ3) System 
or as popularly known, the Laser Blow-off System, authorised by 
the Technical Project Board in October 1986, started operating in 
June 1988. As it relies for data acquisition and analysis on several 
other JET diagnostics, it is appropriate to provide a guide to it 
from the technical point of view, to indicate its potential by collat- 
ing data from analogous systems on other tokamaks and to report 
on its first results. 


26052 (KFKI—1988-64/D) Periodic disruptions in the 
MT-1 tokamak. Zoletnik, S. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Phys- 
ics). Nov 1988. 19p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE89609790/JAW. 

Disruptive instabilities are common phenomena in toroidal 
devices, especially in tokamaks. Three types can be distinguished: 
internal, minor and major disruptions. Periodic minor disruptions in 
the MT-1 tokamak were measured systematically with values of the 
limiter safety factor between 4 and 10. The density limit as a func- 
tion of plasma current and horizontal displacement was investigat- 
ed. Precursor oscillations always appear before the instability with 
increasing amplitude but can be observed at the density limit with 
quasi-stationary amplitude. Phase correlation between precursor os- 
cillations were measured with Mirnov coils and x-ray detectors, 
and they show good agreement with a simple magnetic island 
model. (R.P.) 11 refs.; 6 figs. 


26053 (LA-UR—89-869) FRC [field-reversed configura- 
tion] translation studies on FRX-C/LSM. Rej, D.; Barnes, 
G.; Baron, M.; Chrien, R.; Crawford, E.; Okada, S.; 
Siemon, R.; Taggart, D.; Tuszewski, M.; Webster, R. (Los 
Alamos National Lab., NM (USA)). 1989. Contract W-7405- 
ENG-36. 5p. (CONF-8903100—2). NTIS, PC A02/MF AO! 
- OSTI; 1; GPO Dep. Order Number DE89009356/JAW. 

From 9. U.S. compact toroid symposium; Union, WA, USA 
(14 Mar 1989). 

In preparation for upcoming compression-heating experi- 
ments, field-reversed configurations (FRCs) have been translated 
out of the FRX-C/LSM 8@-pinch source, and into the 0.4-m-id, 6.7- 
m-long translation region formerly uséd on FRX-C/T. Unlike earli- 
er experiments FRCs are generated without magnetic tearing in the 
larger FRX-C/LSM source (nominal coil id = 0.70 m, length = 2 
m); larger, lower-energy-density FRCs are formed: r/sub s/ = 0.17 
m, B/sub ext/ = 0.35 T, <n> = 7 {times} 10?°m/sup {minus}3/ 
and T/sub e/ + T/sub i/ = 400 eV. An initial 3-mtorr D2 pressure 
is introduced by either static or puff fill. Asymmetric fields from 
auxiliary end coils (used for non-tearing formation) provide the ac- 
celerating force on the FRC, thereby eliminating the need for a 
conical @-pinch coil. An important feature is the abrupt 44% de- 
crease in the flux-conserving wall radius at the transition between 
the @-pinch and translation region, similar to that in the compres- 
sor. In this paper we review a variety of issues addressed by the 
recent translation experiments: translation dynamics; translation 
through a modulated magnetic field; stabilization of the n = 2 roita- 
tional instability by weak helical quadrupole fields; and confinement 
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properties. Results from internal magnetic field measurements in 
translating FRCs may be found in a companion paper. 10 refs., 5 
figs. 


26054 (LA-UR—89-870) Electron temperature measure- 
ments of FRX-C/LSM. Rej, D.J. (Los Alamos National 
Lab., NM (USA)). 1989. Contract W-7405-ENG-36. 5p. 
(CONF-8903100—1). NTIS, PC A02/MF AOl1 - OST]; 1; 
GPO Dep. Order Number DE89009359/JAW. 

From 9. U.S. compact toroid symposium; Union, WA, USA 
(14 Mar 1989). 

The electron temperature T/sub e/ has been measured with 
Thomson scattering field-reversed configurations (FRCs) on the 
Los Alamos FRX-C/LSM experiment. FRCs formed and trapped 
in-situ in the @-pinch source are studied. These experiments mark 
the first comprehensive FRC T/sub e/ measurements in over five 
years with data gathered on over 400 discharges. Measurements are 
performed at a single point in space and time on each discharge. 
The Thomson scattering diagnostic consist of a Q-switched ruby 
laser focused from one end to a point 0.2 m from the axial midplane 
of the 0-pinch coil and at radius of either 0.00 or 0.10 m. Scattered 
light is collected, dispersed and detected with a 7-channel, triple- 
grating polychromator configured to detect light wavelengths be- 
tween 658 and 692 nm. Photomultiplier currents are measured with 
gated A/D converters, with plasma background signals recorded 
100-ns before and 100-ns after the laser pulse. Electron tempera- 
tures are measured at either radial position during the time interval, 
10 = t S 70 ps, between FRC formation and the onset of the n = 
2 instability which usually terminates the discharge. A variety of 
plasma conditions have been produced by adjusting three external 
parameters: the initial deuterium fill pressure p/sub O/; the re- 
versed bias magnetic field B/sub b/; and the external magnetic field 
B/sub w/. The fill-pressure scan has been performed at B/sub b/ = 
60 mT and B/sub w/ = 0.4 T with p/sub 0/ set at either 2, 3, 4 or 
5 mtorr. The bias-field scan, 37 = B/sub b/ = 95 mT, has been 
performed at p/sub 0o/ = 3 mtorr and B/sub w/ = 0.4 T. 7 refs., 3 
figs., 3 tabs. 


26055 (LBL—24990) Atomic hydrogen density measure- 
ments in an ion source plasma using a vacuum ultraviolet ab- 
sorption spectrometer. Stutzin, G.C.; Young, A.T-.; 
Schlechter, A.S.; Stearns, J.W.; Leung, K.N.; Kunkel, W.B.; 
Worth, G.T.; Stevens, R.R. (Lawrence Berkeley Lab., CA 
(USA)). Jan 1989. Contract AC03-76SF00098. 16p. (CONF- 
880364—38). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010439/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

A system to determine the density and temperature of 
ground state hydrogen atoms in a plasma by vacuum ultraviolet 
laser absorption spectroscopy is described. The continuous tunabi- 
lity of the spectrometer allows for aaalysis at any of the Lyman 
transitions. The narrow bandwidth of the laser system allows for 
the accurate determination of the absorption lineshape and hence 
the translational temperature. The utility of the system is exempli- 
fied by data obtained on an ion-source plasma. The measurements 
demonstrate the quality of the data as well as illustrating the behav- 
ior of this ion source under varying discharge conditions. 9 refs., 5 
figs., 1 tab. 


26056 (N—89-15724) For research on waves in plasmas. 
Final report. Gurnett, D.A. (lowa Univ., Iowa City (USA)). 
Jan 1989. 43p. (NASA-CR—181358; NAS—1.26:181358). 
NTIS, PC A03/MF AOI. 

A brief overview of the project, especially its funding histo- 
ry, is given. A bibliography of the 397 research papers supported 
completely or in part by this grant is given. 


26057 (ORNL/TM—11101) Confinement improvement of 
low-aspect-ratio torsatrons. Carreras, B.A.; Lynch, V.E.; 
Dominguez, N.; Leboeuf, J.N.; Lyon, J.F. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1989. Contract ACO05- 
840R21400. 34p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010192/JAW. 

Stellarators with plasma aspect ratios in the range from 3.5 
to 5 can be created using the Compact Torsatron configurations. 
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Stable operation at high beta should be possible in these devices if a 
vertical field coil system is designed to prevent breaking of the 
magnetic surfaces at finite beta. Direct losses of energetic particles 
can be high, but the addition of an external quadrupole field can 
reduce these losses. Optimization criteria and the low-aspect-ratio 
torsatron configurations obtained are discussed. 22 refs., 12 figs., 1 
tab. 


26058 (ORNL/TM—11138) Second stability studies in 
the ATF [Advanced Toroidal Facility] torsatron. Murakami, 
M.; Carreras, B.A.; Harris, J.H.; Anderson, F.S.B.; Bell, 
G.L.; Bell, J.D.; Bigelow, T.S.; Colchin, R.J.; Crume, E.C.; 
Dominguez, N. (Oak Ridge National Lab., TN (USA)). Mar 
1989. Contract AC05-840R21400. 19p. (CONF-890302— 
14). NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89009694/JAW. 

From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

The Advanced Toroidal Facility (AFT) is a stellarator de- 
signed to have stable access to the second stability (or beta self- sta- 
bilization) regime, which should be reached when the deeping mag- 
netic well, caused by an increase in the Shafranov shift with in- 
creasing beta, stabilizes pressure-driven (interchange) instabilities. 
During its initial operating phase, ATF was operated with magnetic 
islands that resulted from field errors (which have since been cor- 
rected). The resulting peaked pressure profiles actually facilitated 
access to the second stability regime. The highest central beta 
(~39%) achieved in the experiment is well above theoretical values 
(=1.3%) for the transition to the second stability regime. Measured 
magnetic fluctuations decrease with increasing beta, and the pres- 
sure profiles broaden. This behavior is consistent with theoretical 
predictions for beta self-stabilization of resistive interchange modes. 
9 refs., 8 figs. 


26059 (PPPL—2594) High power, short pulses ultraviolet 
laser for the development of a new x-ray laser. Meixler, L.; 
Nam, C.H.; Robinson, J.; Tighe, W.; Krushelnick, K.; Suck- 
ewer, S.; Goldhar, J.; Seely, J.; Feldman, U. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Apr 1989. Contract 
AC02-76CH03073. 30p. NTIS, PC A03/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89009695/JAW. 

A high power, short pulse ultraviolet laser system (Powerful 
Picosecond-Laser) has been developed at the Princeton Plasma 
Physics Laboratory (PPPL) as part of experiments designed to gen- 
erate shorter wavelength x-ray lasers. With the addition of pulse 
compression and a final KrF amplifier the laser output is expected 
to have reached 1/3-1/2 TW (10'? watts) levels. The laser system, 
particularly the final amplifier, is described along with some initial 
soft x-ray spectra from laser-target experiments. The front end of 
the PP-Laser provides an output of 20--30 GW (10° watts) and can 
be focussed to intensities of {approximately}101® W/cm? Experi- 
ments using this output to examine the effects of a prepulse on 
laser-target interaction are described. 19 refs., 14 figs. 


26060 (PPPL—2595) X-ray laser related experiments and 
theory at Princeton. Suckewer, S. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1989. Contract AC02- 
76CH03073. 40p. (CONF-880904—i0). NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010268/ 
JAW. 

From 4. topical meeting on short wavelength coherent radi- 
ation: generation and applications; Cape Cod, MA, USA (26 Sep 
1988). 

' This paper describes a new system for the development of 
an x-ray laser in the wavelength region from 5 nm to 1 nm utilizing 
a Powerful Sub-Picosecond Laser (PP-Laser) of expected peak 
power up to 0.5 TW in a 300 fs pulse. Soft x-ray spectra generated 
by the interaction of the PP-Laser beam with different targets are 
presented and compared to the spectra generated by a much less 
intense laser beam (20--30 GW). A theoretical model for the inter- 
action of atoms with such a strong laser EM field is also briefly 
discussed. The development of additional amplifiers for the recom- 
bining soft x-ray laser and the design of a cavity are presented from 
the point of view of applications for x-ray microscopy and micro- 
lithography. This overview concludes with the presentation of 
recent results on the quenching of spontaneous emission radiation 










3695 / ERA-14/12 


and its possible effect on the absolute intensity calibration of soft x- 
ray spectrometers. 26 refs., 18 figs. 


26061 (PPPL—2604) Kinetic extensions of magnetohy- 
drodynamic models for axisymmetric toroidal plasmas. 
Cheng, C.Z. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Apr 1989. Contract AC02-76CH03073. 92p. NTIS, 
PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010270/JAW. 

A nonvariational kinetic-MHD stability code (NOVA-K) has 
been developed to integrate a set of non-Hermitian integro-differen- 
tial eigenmode equations due to energetic particles for axisymmetric 
toroidal plasmas in a general flux coordinate system with an arbi- 
trary Jacobian. The NOVA-K code employs the Galerkin method 
involving Fourier expansions in the generalized poloidal angle 0 
and generalized toroidal angle {zeta} directions, and cubic-B spline 
finite elements in the radial {Psi} direction. Extensive comparisons 
with the existing variational ideal MHD codes show that the ideal 
MHD version of the NOVA-K code converges faster and gives 
more accurate results. The NOVA-K code is employed to study 
the effects of energetic particles on MHD-type modes: the stabiliza- 
tion of ideal MHD internal kink modes and the excitation of "fish- 
bone” internal kink modes; and the alpha particle destabilization of 
toroidicity-induced Alfven eigenmodes (TAE) via transit reson- 
ances. Analytical theories are also presented to help explain the 
NOVA-K results. For energetic trapped particles generated by neu- 
tral beam injection (NBI) or ion cyclotron resonant heating 
(ICRH), a stability window for the n = 1 internal kink mode in the 
hot particle beta space exists even in the absence of the core ion 
finite Larmor radius effect. On the other hand, the trapped alpha 
particles are found to have negligible effects on the stability of the 
n = 1 internal kink mode, but the circulating alpha particles can 
strongly destabilize TAE modes via inverse Landau damping asso- 
ciated with the spatial gradient of the alpha particle pressure. 60 
refs., 24 figs., 1 tab. 


26062 (PPPL—2605) Toward the automated analysis of 
plasma physics problems. Mynick, H.E. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1989. Contract AC02- 
76CH03073. 24p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89010271/JAW. 

A program (CALC) is described, which carries out nontri- 
vial plasma physics calculations, in a manner intended to emulate 
the approach of a human theorist. This includes the initial process 
of gathering the relevant equations from a plasma knowledge base, 
and then determining how to solve them. Solution of the sets of 
equations governing physics problems, which in general have a 
nonuniform,irregular structure, not amenable to solution by stand- 
ardized algorithmic procedures, is facilitated by an analysis of the 
structure of the equations and the relations among them. This often 
permits decompositions of the full problem into subproblems, and 
other simplifications in form, which renders the resultant subsys- 
tems soluble by more standardized tools. CALC’s operation is illus- 
trated by a detailed description of its treatment of a sample plasma 
calculation. 5 refs., 3 figs. 


26063 (PPPL—2606) Comments on experimental results 
of energy confinement of tokamak plasmas. Chu, T.K. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Apr 
1989. Contract AC02-76CH03073. 42p. NTIS, PC A03/MF 
a - OSTI; 1; GPO Dep. Order Number DE89010315/ 
AW. 

The results of energy-confinement experiments on steady- 
state tokamak plasmas are examined. For plasmas with auxiliary 
heating, an analysis based on the heat diffusion equation is used to 
define heat confinement time (the incremental energy confinement 
time). For ohmically sustained plasmas, experiments show that the 
onset of the saturation regime of energy confinement, marfeing, de- 
tachment, and disruption are marked by distinct values of the pa- 
rameter {bar n}/sub e//{bar j}. The confinement results of the two 
types of experiments can be described by a single surface in 3-di- 
mensional space spanned by the plasma energy, the heating power, 
and the plasma density: the incremental energy confinement time 
{tau}/sub inc/ = AW/AP is the correct concept for describing re- 
sults of heat confinement in a heating experiment; the commonly 
used energy confinement time defined by {tau}/sub E/ = W/P is 
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not. A further examination shows that the change of edge param- 
eters, as characterized by the change of the effective collision fre- 
quency v/sub e/*, governs the change of confinement properties. 
The totality of the results of tokamak experiments on energy con- 
finement appears to support a hypothesis that energy transport is 
determined by the preservation of the pressure gradient scale 
length. 70 refs., 6 figs., 1 tab. 


26064 (PPPL—2607) Edge measurements during ICRF 
[ion cyclotron range of frequency] heating on the PLT 
[Princeton Large Torus] tokamak. Lehrman, I.S.; Colestock, 
P.L.; McNeill, D.H.; Greene, G.J.; Bernabei, S.; Hosea, 
J.C.; Ono, M.; Shohet, J.L.; Wilson, J.R. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Apr 1989. Contract 
AC02-76CH03073. 43p. NTIS, PC A03/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89010298/JAW. 

Edge measurements have been conducted on the PLT toka- 
mak under a variety of operating conditions in order to ascertain 
the relevant processes at work in coupling rf power to plasmas. 
The edge density is found to increase significantly with the applica- 
tion of ICRF, and electron heating occurs in the vicinity of the 
Faraday shield surrounding the antenna. Spectroscopic measure- 
ments indicate that the energized antenna is a significant particle 
source. The relative increase of metallic impurities was found to be 
{approximately}2.7 times larger than the corresponding increase in 
deuterium. In addition, the relative increase of deuterium and impu- 
rities was {approximately}3--4 times greater at the energized anten- 
na than at other locations around the torus. Model calculations 
show that for deuterium released from the Faraday shield, the D/ 
sub a/ emission is localized radially to a region within 4 cm of the 
antenna. A correlation was found between the edge density and the 
D/sub a/ intensity that justifies its use as a measure of the particle 
source rate. 26 refs., 14 figs. 


26065 (PPPL—2608) Information content of transient 
synchrotron radiation in tokamak plasmas. Fisch, N.J.; Kritz, 
A.H. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Apr 1989. Contract AC02-76CH03073. 1lp. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010291/JAW. 

A brief, deliberate, perturbation of hot tokamak electrons 
produces a transient, synchrotron radiation signal, in frequency- 
time space, with impressive informative potential on plasma param- 
eters; for example, the dc toroidal electric field, not available by 
other means, may be measurably. Very fast algorithms have been 
developed, making tractable a statistical analysis that compares es- 
sentially all parameter sets that might possibly explain the transient 
signal. By simulating data numerically, we can estimate the inform- 
ative worth of data prior to obtaining it. 20 refs., 2 figs. 


26066 (PPPL—2613) Magnetic island formation in toka- 
maks. Yoshikawa, S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Apr 1989. Contract AC02-76CH03073. 13p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010536/JAW. 

The size of a magnetic island created by a perturbing helical 
field in a tokamak is estimated. A helical equilibrium of a current- 
carrying plasma is found in a helical coordinate and the helically 
flowing current in the cylinder that borders the plasma is calculat- 
ed. From that solution, it is concluded that the helical perturbation 
of {approximately}10/sup {minus}4/ of the total plasma current is 
sufficient to cause an island width of approximately 5% of the 
plasma radius. 6 refs. 


26067 {RISO-M—2748) Model of pellet ablation with a 
multi-species ablatant. Chang, C.T.; Thomsen, K.; Piret, S. 
(Association Euratom-Risoe National Lab., Roskilde (Den- 
mark); Paris-11 Univ., 91 - Orsay (France). Lab. de Phy- 
sique des Gaz et des Plasmas). (Risoe National Lab., Ros- 
kilde (Denmark)). Oct 1988. 50p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE88757440/JAW. 

The single species neutral - shielding model for the ablation 
of a hydrogenic pellet is extended by considering the ablatant as a 
mixture of four species: Molecular and atomic hydrogen, protons 
and electrons. Compared with the single-species-ablatant model, re- 
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sults of the analysis showed that the ablatant state differs consider- 
ably. The attenuation of the incoming electron energy and energy 
flux, however, are very much similar, irrespective of the ablatant 
composition. The scaling law of the pellet ablation rate with re- 
spect to the plasma state of T/sub e/, n/sub e/ and the pellet 
radius, r/sub p/ remains the same; the ablation rate is reduced ap- 
proximately by 15%. At some combinations of T/sub e/, n/sub e/ 
and r/sub p/, a weak shock can appear when the ablated flow 
downstream becomes sonic. A sufficient but not necessary condi- 
tion for its occurrence is that the ablatant approaches either a state 
of complete dissociation, or complete ionization. To study the pos- 
sible existence of an effective energy absorbing spherical region 
around the pellet, a comparison between the local ablated electron 
collisional mean free path and the electron Larmor radius in the 
cloud is made. A critical field, B/sub c/ is then defined and evalued 
at the ionization radius, r/sub i/. For plasma state of fusion interest 
and pellet radius beyond 0.15 mm, B/sub c/ is well above 10 Tesla. 
(orig.) With 3 tabs., 7 figs., 21 refs. 


26068 (SAND—89-0131) A general particle loading algo- 
rithm using mesh bifurcation in 1, 2, and 3 dimensions. 
Wagner, J.S. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1989. Contract AC04-76DP00789. 32p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89010526/JAW. 

A very simple algorithm is presented that allows particles to 
be loaded or initialized in a particle simulation code. The algorithm 
can load particle positions or velocities according to any well- be- 
haved density or distribution function. Sample codes are given in 1, 
2, and 3 dimensions. The technique is highly efficient. 2 refs., 9 
figs., 3 tabs. 


26069 (SFB—162-88-02-179) Theoretical analysis of the 
electrode sheath in rf discharges. Riemann, K.U. (Bochum 
Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 
(Bochum Univ. (Germany, F.R.). Sonderforschungsbereich 
162 - Plasmaphysik Bochum/Juelich; Bochum Univ. (Ger- 
many, F.R.). Inst. fuer Theoretische Physik). Oct 1988. 29p. 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE88757428/JAW. 

Starting from a previous kinetic theory of the plasma bound- 
ary layer (charge exchange model of the presheath) we investigate 
a collisionless planar electrode sheath of a capacitively coupled rf 
discharge in the frequency range between the ionic and electronic 
plasma frequencies (w/sub p+/< <w< <w/sub p-/). The resulting 
model equations are evaluated in an approximation based on thick 
sheath assumptions. We calculate the current voltage characteristics 
of the sheath and analyse the voltage distribution in a two electrode 
system. 


26070 (SFB—162-88-02-180) Bohm criterion and the field 
singularity at the sheath edge. Riemann, K.U. (Bochum 
Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 
(Bochum Univ. (Germany, F.R.). Sonderforschungsbereich 
162 - Plasmaphysik Bochum/Juelich; Bochum Univ. (Ger- 
many, F.R.). Inst. fuer Theoretische Physik). Oct 1988. 11p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88757429/JAW. 

In the asymptotic limit of small Debye length (A/sub D/- 
>0) the analysis of the plasma boundary layer leads to a two scale 
problem of the space charge sheath and the quasineutral presheath. 
Usually the presheath solution ends at the sheath edge with a field 
singularity indicating the scale transition in the potential variation. 
Recently two special presheath solutions were published, where 
this typical field singularity is missing/sup 1,2/. In this paper a ki- 
netic investigation of the plasma sheath transition under quite gen- 
eral conditions is presented. It is shown that the (generalized) 
Bohm criterion is fulfilled with the equality sign. A sheath edge 
without field singularity is possible only for few special cases. 
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26071 (SFB—162-88-M2-174) Redistribution of radiation 
by the fluctuating ion microfield. Ruffert, M.; Himmel, G.; 
Osterhold, M.; Schlueter, H. (Bochum Univ. (Germany, 
F.R.). Inst. fuer Experimentalphysik 2). (Bochum Univ. 
(Germany, F.R.). Sonderforschungsbereich 162 - Plasma- 
physik Bochum/Juelich). Jul 1988. 25p. Bochum Univ. 
(Germany, F.R.). Sonderforschungsbereich 162 - Plasma- 
physik Bochum/Juelich. 

The redistribution within a Stark broadened profile of the 
deuterium line D/sub 6/ can approximatively be described by 
master equations. The high frequency component of the microfield 
(electrons) is included by using Lorentz broadened Stark compo- 
nents. The dynamics of the low frequency component (ions) is 
characterized by average lifetimes of the microfield strength. The 
interaction with short laser pulses deforms the microfield distribu- 
tion (hole burning) analogous to the case of Doppler broadening. In 
order to get a simple survey about the redistribution effect, a rate 
equation system is numerically solved by time iterative calculations. 


26072 (SFB—162-88-N1-171) Experimental study of drift 
wave turbulence and anomalous transport. Fischer, B.; 
Kraemer, M. (Bochum Univ. (Germany, F.R.). Inst. fuer 
Experimentalphysik 2). (Bochum Univ. (Germany, F.R.). 
Sonderforschungsbereich 162 - Plasmaphysik Bochum/Jue- 
lich). Apr 1988. 30p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88757427/JAW. 

Strong drift wave turbulence and anomalous transport have 
been investigated under conditions in which the major part of the 
fluctuation energy spectrum is peaked at perpendicular waven- 
umbers k/sub perpendicular/ /sub to/ = rho/sub s//sup -1/ (where 
rho/sub s/=(T/sub e//m/sub i/w/sub ci//sup 2/) /sup 1f 2/ is 
the effective ion gyroradius). It is found that the stationary turbu- 
lence and the particle transport are determined both by the linear 
kinetic theory of drift waves as well as nonlinear effects. The k/sub 
perpendicular/ /sub to/-scaling of the drift wave spectra is in 
accord with numerical results that are obtained from the Hasegawa- 
Mima-equation. The phase difference between the density and the 
potential fluctuations agrees reasonably well with the predictions of 
the linear theory. Furthermore, the resulting fluctuation-induced 
particle flux is also found to be in agreement with estimates of the 
diffusion coefficient evaluated from the density fluctuation spectra. 


26073 (SFB—162-88-N4-172) Experimental evidence of a 
low-dimensional attractor in the coupling of drift-waves and 
ion-sound-waves. Stroehlein, G.; Piel, A. (Bochum Univ. 
(Germany, F-.R.). Inst. fuer Experimentalphysik 2). 
(Bochum Univ. (Germany, F.R.). Sonderforschungsbereich 
162 - Plasmaphysik Bochum/Juelich). May 1988. 22p. 
Availbale from Bochum Univ. (Germany, F.R.). Sonder- 
forschungsbereich 162 - Plasmaphysik Bochum/Juelich. 

The nonlinear coupling of drift-waves with sound-waves is 
studied in a magnetized plasma. The correlation dimension of the 
reconstructed phase space is determined by the Grassberger-Pro- 
caccia algorithm from various time series of a single variable. In the 
case of distinct fourier modes a low dimensional attractor of D/sub 
2/=(4.9+-0.2) appears, whereas for broadband fluctuations D/sub 
2/>>10 results. Time resolved fourier spectra help to identify the 
drift-wave, the sound-wave and both upper and lower side-band of 
the drift-wave as the waves that are essentially involved in the 
interaction. 


26074 (UCID—21644) Wire grid beam-splitter for micro- 
wave diagnostics on MTX [Microwave Tokamak Experi- 
ment]. Lorbeck, J.A. (Lawrence Livermore National Lab., 
CA (USA)). 8 Mar 1989. Contract W-7405-ENG-48. 69p. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010280/JAW. 

A wire grid beam splitter for use in high-power microwave 
diagnostics is discussed. The principle application considered here 
is the Microwave Tokamak Experiment (140 GHz ECH using 35 ns 
FEL pulses of about 3 GW peak power, single pulse, with future 
upgrade to 250 GHz, 8 GW, 50 ns, and 5 kHz repetition rate). The 
theory of wire grids of infinite extent and excited by a uniform 
plane wave is extended to consider grids of finite extent and excited 
by field having a Gaussian distribution. Design criteria based on the 
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numerical simulations for the grid to be used in MTX are included 
along with other appropriate engineering recommendations. 8 refs., 
27 figs., 2 tabs. 


26075 (UCRL—98607) High speed gated x-ray imagers. 
Kilkenny, J.D.; Bell, P.; Hanks, R.; Power, G.; Turner, 
R.E.; Wiedwald, J. (Lawrence Livermore National Lab., 
CA (USA)). 1988. Contract W-7405-ENG-48. 21p. (CONF- 
880364—37). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89009958/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

Single and multi-frame gated x-ray images with time-resolu- 
tion as fast as 150 psec are described. These systems are based on 
the gating of microchannel plates in a stripline configuration. The 
gating voltage comes from the avalanche breakdown of reverse 
biased p-n junction producing high power voltage pulses as short as 
70 psec. Results from single and four frame x-ray cameras used on 
Nova are described. 8 refs., 9 figs. 


26076 Floating potential measurements in the near field 
of an ion cyclotron resonance heating antenna. Caughman 
J.B.O. II; Ruzic, D.N.; Hoffman, D.J. (Department of Nu- 
clear Engineering, University of Illinois, Urbana, Illinois 
61801). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 1092-1098(May 
1989). 

Large variations in the plasma potential can lead to large 
sheath potentials at the surface of the Faraday shield of an ion cy- 
clotron resonance heating (ICRH) antenna. This sheath can acceler- 
ate ions to energies where sputtering is significant, resulting in im- 
purity generation. The time-varying floating potential is being 
measured in the near field of an ICRH antenna by using the Radio 
Frequency Test Facility (RFTF) at Oak Ridge National Laborato- 
ry. The antenna used is a resonant loop antenna that has a two-tier 
Faraday shield with a layer of graphite on the outer tier. The elec- 
tron cyclotron heated plasma in RFTF is produced by a 10.6-GHz 
klystron. The magnetic field at the antenna is {similar—to}2 kG, 
with a plasma density of {similar—to}10'° cm~* with an electron 
temperature of {similar—to}6 eV. Ionization by rf power from the 
antenna produces a local plasma of {similar—to}10" with an elec- 
tron temperature of 12 to 20 eV. The rf floating potential is meas- 
ured by using a capacitively coupled probe that is scanned in front 
of the antenna, parallel to the current strap. A stationary Langmuir 
probe is used to measure the time-averaged floating potential. 
Measurements indicate that the potential scales with the antenna 
current and increases with plasma density to values of up to 300 V 
peak-to-peak. The rf component of the floating potential seems to 
follow the near field pattern of the antenna, indicating that these 
fields may be responsible for the potential formation. 


26077 Calculation of neutron yield from a dense Z pinch. 
McCall, G.H. (University of California, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87544). Physi- 
cal Review Letters; 62: No. 17, 1986-1988(24 Apr 1989). 

Measurements of neutron yield from a Z pinch formed from 
a solid deuterium fiber have been reported recently. The scaling of 
yield with applied current was a surprising I/sup 10/. Although the 
neutrons were believed to result from a plasma instability, no expla- 
nation for the magnitude or scaling of the yield with current was 
suggested. A model of a sausage, or m = 0, instability has been 
generated which gives the observed yield to a multiplicative con- 
stant and the scaling of yield with current. It is predicted that the 
yield can be increased by increasing the applied current, but the 
model indicates that yields from this mechanism may be limited to 
10/sup 12/ unless tritium is added to the pinch. 


26078 Fluctuation-induced energy flux in the tokamak 
edge. Ritz, C.P.; Bravenec, R.V.; Schoch, P.M.; Bengtson, 
R.D.; Boedo, J.A.; Forster, J.C.; Gentle, K.W.; He, Y.; 
Hickok, R.L.; Kim, Y.J.; and others. (Fusion Research 
Center, The University of Texas, Austin, Texas 78712). 
Physical Review Letters; 62: No. 16, 1844-1847(17 Apr 1989). 

A quantitative comparison of the fluctuation-induced energy 
flux with the total energy flux has been made in the edge region of 
the TEXT tokamak using fluctuation measurements from Lang- 
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muir, heavy-ion-beam, and magnetic probes. At all but the lowest 
densities the convected energy flux due to electrostatic fluctuations 
dominates thc energy losses caused by plasma transport. Energy 
loss through magnetic fluctuations is insignificant in the edge. 


26079 Fusion core start-up, ignition, and burn simulations 
of reversed-field pinch (RFP) reactors. Chu, Y.Y. Los Ange- 
les, CA; Univ. of California (1988). 168p. University Micro- 
films Order No. 88-03,975. 

Thesis (Ph. D.). 

A transient reactor simulation model is developed to investi- 
gate and simulate the start-up, ignition, and burn of a reversed-field 
pinch reactor. The simulation is based upon a spatially averaged 
plasma balance model with field profiles obtained from MHD 
quasi-equilibrium analysis. Alpha particle heating is estimated from 
Fokker-Planck calculations. The instantaneous plasma current is de- 
rived from a self-consistent circuit analysis for plasma/coil/eddy 
current interactions. The simulation code is applied to the TITAN 
RFP reactor design which features a compact, high-power-density 
reversed-field pinch fusion system. A contour analysis is performed 
using the steady-state global plasma balance. The results are pre- 
sented with contours of constant plasma current. A saddle point is 
identified in the contour plot which determined the minimum value 
of plasma current required to achieve ignition. In the simulations of 
the TITAN RFP reactor, the OH-driven super-conducting EF coils 
are found to deviate from the required equilibrium values as the in- 
duced plasma current increases. A set of basic results from the sim- 
ulation of TITAN RFP reactor yield a picture of RFP plasma op- 
eration in a reactor. Investigations of eddy currents are also pre- 
sented and have very important in reactor design. 


26080 Electron currents in field-reversed mirror dynamics 
- theory and hybrid simulation. Stark, R.A. Urbana-Cham- 
paign, IL; Univ. of Illinois (1987). 258p. University Micro- 
films Order No. 88-03,211. 

Thesis (Ph. D.). 

The role of electron currents in field-reversed mirror (FRM) 
dynamics was studied through both analytic and computational 
means. In particular, the effects of electron currents near a magnet- 
ic field null is closely examined. Since the electrons are not tied to 
field lines in this region, they are able to partially cancel the ion 
current there in response to an inductive electric field and ion drag. 
Past workers, using a fluid description, have suggested that this 
cancellation may be virtually complete, making impossible the 
steady-state operation of the FRM as well as its start-up by neutral- 
beam injection. However, the fluid approximation is invalid near a 
field null. The author developed a detailed non-fluid model for the 
bulk dynamics of the electrons in this region. The region is treated 
as unmagnetized; electrons are accelerated by the inductive electric 
field and collisions with ions; damping is provided by viscosity due 
to adjacent fluid electrons and scattering on the ions. The resulting 
equations of motion when combined with Faraday’s Law predicts 
that, due to viscosity, current cancellation is far from complete, al- 
though electron currents near the null may slow the attempt to re- 
verse the field via neutral-beam injection by a factor of five or so. 
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26081 (ANL/FPP/TM—236) Temperature limit of a 
graphite divertor surface due to particle erosion. Brooks, J.N. 
(Argonne National Lab., IL (USA)). Mar 1989. Contract 
W-31109-ENG-38. 17p. NTIS, PC A03/MF A0O1 - OST]; 1; 
GPO Dep. Order Number DE89010272/JAW. 

The surface temperature limit of a graphite coated tokamak 
divertor due to particle erosion has been examined theoretically. 
The analysis uses models for physical sputtering, radiation en- 
hanced sublimation, and redeposition phenomena. An upper bound 
on surface temperature is computed based on the necessary condi- 
tion that self-sputtering be finite. The allowable graphite surface 
temperature is found to depend strongly on the plasma edge tem- 
perature, being limited to {approx<-It}1150 C for medium plasma 
edge temperatures ({approximately}150 eV). 13 refs., 2 figs., 1 tab. 
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26082 (DOE/DP/10560—1) KMS Fusion quarterly 
progress report, April--June 1987. (KMS Fusion, Inc., Ann 
Arbor, MI (USA)). 30 Jul 1987. Contract AC03-87DP10560. 
102p. (KMSF-U—1938). NTIS, PC A06/MF A0O1 - OSTI; 
i; GPO Dep. Order Number DE89009686/JAW. 

This report contains papers on the following topics: x-ray 
backlighter characterization; ultra-strong Langmuir turbulence; 
cryogenic technology; polymer shell technology; glass shell tech- 
nology; coating technology; and targets delivered in support of the 
national inertial confinement fusion program. 


26083 (DOE/ER/52111—T4) Variational analysis of 
railgun plasma-arc-armature for acceleration of solid hydro- 
gen pellets for fusion reactor refueling. Choe, W.H.; Kim, K. 
(Illinois Univ., Urbana (USA)). Dec 1988. Contract FG02- 
84ER52111. 24p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89009556/JAW. 

This paper discusses fueling magnetically confined plasmas 
using a railgun plasma-arc-armature. The topics covered are: the 
Plasma model; Variational analysis; Current density in the plasma 
arc and arc voltage; and Magnetic field and the net railgun force. 5 
refs., 5 figs. (LSP) 


26084 (DOE/ER/52111—T5) Development and study of 
a 3.2-mm-diameter, 1.2-m-long two-stage plasma-arc-driven 
railgun for hypervelocity hydrogen pellet injection. Zhang, 
D.; Kim, K. (Illinois Univ., Urbana (USA). Fusion Technol- 
ogy Lab.). Dec 1988. Contract FG02-84ER52111. 68p. 
NTIS, PC A04/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89009557/JAW. 

A detailed description of a prototype, fuseless, plasma-arc- 
driven, two-stage railgun system with a 1.2-m-long railgun barrel 
and a 3.2-mm-diameter circular bore is presented, along with the 
preliminary results indicating its capabilities and limitations. A hy- 
drogen pellet geacraior, which has a straight-tube configuration 
and which is also operated as a gas gun, is employed as the first 
stage of the two-stage acceleration system. The design details of 
this preacceleration system and the results illustrating its perform- 
ance are first presented. The second-stage accelerator which acts as 
a booster accelerator, is a fuseless plasma-arc-driven railgun, and 
constitutes the core of the entire two-stage acceleration scheme. 
Details of its design, ancillary systems, operation, and performance 
are described next in this report. The experimental data included 
herein represent only the preliminary data, and the system modifi- 
cations that led to the improvements are described in the accompa- 
nying two other progress reports that precede this. 19 refs. 


26085 (DOE/ER/53223—98) Advanced statistics for to- 
kamak transport collinearity and tokamak to tokamak varia- 
tion. Riedel, K.S. (New York Univ., NY (USA). Courant 
Inst. of Mathematical Sciences). Mar 1989. Contract FG02- 
86ER53223. 36p. NTIS, PC A03/MF A0Oi - OSTI,; 1; GPO 
Dep. Order Number DE89010060/JAW. 

This is a compendium of three separate articles on the statis- 
tical analysis of tokamak transport. The first article is an expository 
introduction to advanced statistics and scaling laws. The second 
analyzes two important problems of tokamak data---colinearity and 
tokamak to tokamak variation in detail. The third article generalizes 
the Swamy random coefficient model to the case of degenerate 
matrices. Three papers have been processed separately. 


26086 (DOE/OR/00033—T421) Thermal convection loop 
experiments and analysis of mass transport process in Lithi- 
um/Fe-12Cr-IMoVW systems. Bell, G.E.C. (California 
Univ., Los Angeles (USA)). 1988. Contract ACO0S5- 
76OR00033. 307p. NTIS, PC A14/MF AOI - OSTI; 1; GPO 
Dep. Order Number DE89010609/JAW. 

Lithium is an attractive coolant and breeder material for 
first- generation fusion reactor blankets. The compatibility of lithi- 
um with structural alloys, in the form of mass transport and deposi- 
tion, may impose restrictions on blanket operating parameters such 
as temperature and lithium purity. A ferritic steel, such as Fe- 
12CrIMoVW, is a candidate for use as a structural alloy in a self- 
cooled lithium blanket design. Experimental data on mass transport 
in lithium/Fe-12CriMoVW were obtained from two thermal con- 
vection loops which spanned the fusion relevant temperature range; 
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one operated from 360 to 505{degree}C for 3040 hours and the 
other from 525 to 655{degree}C for 2510 hours. The experimental 
effort was supported by analysis of the mechanisms and processes 
of mass transport and deposition. It was found that mass transport 
and deposition, as measured by specimen weight change, were not 
simple functions of temperature for the entire temperature range in- 
vestigated. The mass transfer behavior and surface morphology at 
low temperatures were dominated by impurity reactions of nitrogen 
and carbon in the lithium with the steel. In the experiment between 
360 and 505{degree}C, nitrogen levels were sufficient below 
450{degree}C to allow the formation of the adherent, protective 
corrosion product LigCrNs. Weight losses in the 360 to 
505{degree}C experiment were insensitive to temperature below 
450{degree}C. Between 450 and 505{degree}C, the precipitation of 
carbon in the form of chromium-rich MosCs (M = Fe or Cr) car- 
bides, due to the formation of LigCrNs and corresponding release 
of carbon, resulted in weight gains for the highest temperature 
specimens in the experiment. 98 refs., 83 figs., 9 tabs. 


26087 (GA-A—19594) The DITI-D VAX computer 
system. Henline, P.A. (General Atomics, San Diego, CA 
(USA)). Apr 1989. Contract AC03-89ER51114. 40p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010755/JAW. 

The DIII-D tokamak device is operated for the US Depart- 
ment of Energy by General Atomics. VAX computers are used to 
collect, archive, and analyze the data which is generated by each 
tokamak pulse. This paper will describe the VAX hardware and the 
particular programs which handle these functions. File handling, 
data format, and some of the other aspects of the system are dis- 
cussed. 3 figs. 


26088 (INDC(NDS)—214/LJ) Status review of methods 
for the calculation of fast neutron nuclear data for structural 
materials of fast and fusion reactors. Goulo, V. (comp.). 
(International Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section). Jan 1989. 122p. (CONF-880239— 
Exc.). NTIS (US Sales Only), PC A06 - OSTI. Order 
Number DE89008469/JAW. 

From 2. research co-ordination meeting; Vienna, Austria (14 
Feb 1988). 

This report contains papers on the following topics: some 
fundamental aspects of the optical potential for the interaction of 
fast neutrons with cobalt; optical model calculations for experimen- 
tal interpretation and evaluation: practical considerations and funda- 
mental implications; the neutron optical model potential; consistent 
systematics of nuclear level densities for mean and heavy nuclei; 
effect of realistic partial state densities on pre-equilibrium decay; 
the MSC calculations with use of EMPIRE; on the two gas ap- 
proach for excition model master equation; analysis of particles 
emitted in them on iron-group nuclei; investigation of the angular 
distribution of secondary energy dependant inelastic neutron cross 
sections in structural materials using Blann’s geometry dependant 
hybrid model. 


26089 (JAERI-M—88-259) ICRF enhancement of power 
transfer from alpha particles. Yamagiwa, Mitsuru; Kimura, 
Haruyuki; Takizuka, Tomonori. (Japan Atomic Energy Re- 
search Inst., Naka, Ibaraki. Naka Fusion Research Establish- 
ment). (Japan Atomic Energy Research Inst., Tokyo 
(Japan)). Dec 1988. 12p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88757276/JAW. 

Enhancement of the power transfer to a D-T burning plasma 
from alpha particles heated by ICRF (ion cyclotron range of fre- 
quency) waves is investigated by using the rate of linear absorption 
by alphas based on the energy moments of the quasi-linear RF (ra- 
diofrequency) diffusion operator. The effective Q-value, Q/sub eff/, 
which is defined as the ratio of the indirect plasma heating power 
transferred from alphas to the direct heating power, is evaluated. It 
is found that the high-Q/sub eff/ plasma can be realized by use of 
the fourth harmonic alpha cyclotron wave, which is absorbed 
mainly by alphas. In the high magnetic field, the third harmonic 
wave can also enhance Q/sub eff/ fairly well. 
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26090 (LA-UR—89-959) Electromagnetic design codes 
maintained on the MFE network by the LAACG. Barts, T.C.; 
Chan, K.C.D.; Cooper, R.K.; Browman, M.J. (Los Alamos 
National Lab., NM (USA)). 1989. Contract W-7405-ENG- 
36. 14p. (CONF-890393—1). NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89009272/JAW. 

From Applied computational electromagnetics conference; 
— CA, USA (20 Mar 1989). 

e Los Alamos Accelerator Code Group (LAACG) main- 
tains the two- and three-dimensional (2-D, 3-D) MAFIA codes and 
the POISSON/SUPERFISH codes at the National Magnetic 
Fusion Energy Computer Center (NMFECC). The codes, princi- 
pally electromagnetic field solvers, are used for the analysis and 
design of electromagnetic components, e.g., magnets, radio-frequen- 
cy (rf) structures, pickups, etc. We will give a brief description of 
all the codes and explain how they may be accessed via the Mag- 
netic Fusion Energy Network (MFENET). 17 refs., 8 figs. 


26091 (LA-UR—89-1050) Five years of tritium handling 
experience at the Tritium Systems Test Assembly. Carlson, 
R.V. (Los Alamos National Lab., NM (USA)). 1989. Con- 
tract W-7405-ENG-36. 12p. (CONF-8904159—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009344/JAW. 

From International Atomic Energy Agency fusion reactor 
safety meeting; Jackson, WY, USA (4 Apr 1989). 

The Tritium Systems Test Assembly (TSTA) at Los Alamos 
National Laboratory is a facility designed to develop and demon- 
strate, in full scale, technologies necessary for safe and efficient op- 
eration of tritium systems required for tokamak fusion reactors. 
TSTA currently consists of systems for evacuating reactor exhaust 
gas with compound cryopumps; for removing impurities from 
plasma exhaust gas and recovering the chemically-combined triti- 
um; for separating the isotopes of hydrogen; for transfer pumping; 
or storage of hydrogen isotopes; for gas analysis; and for assuring 
safety by the necessary control, monitoring, and tritium removal 
from effluent streams. TSTA also has several small scale experi- 
ments to develop and test new equipment and processes necessary 
for fusion reactors. In this paper, data on component reliability, fail- 
ure types and rates, and waste quantities are presented. TSTA has 
developed a Quality Assurance program for preparing and control- 
ling the documentation of the procedures required for the design, 
purchase, and operation of the tritium systems. Operational experi- 
ence under normal, abnormal, and emergency conditions is present- 
ed. One unique aspect of operations at TSTA is that the design per- 
sonnel for the TSTA systems are also part of the operating person- 
nel. This has allowed for the relatively smooth transition from 
design to operations. TSTA has been operated initially as a re- 
search facility. As the system is better defined, operations are pro- 
ceeding toward production modes. The DOE requirements for the 
operation of a tritium facility like TSTA include personnel training, 
emergency preparedness, radiation protection, safety analysis, and 
preoperational appraisals. The integration of these requirements into 
TSTA operations is discussed. 4 refs., 3 figs., 3 tabs. 


26092 (LBL—25913) A high energy neutral beam system 
for reactors. Anderson, O.A.; Chan, C.F.; Cooper, W-.S.; 
Leung, K.N.; Lietzke, A.F.; Kim, C.H.; Kunkel, W.B.; 
Kwan, J.W.; Purgalis, P.; Schlachter, A.S. (Lawrence 
Berkeley Lab., CA (USA)). Sep 1988. Contract AC03- 
76SF00098. 7p. (CONF-880929—12). NTIS, PC A02 - 
OSTI. Order Number DE89010379/JAW. 

From 15. symposium on fusion technology; Utrecht, Nether- 
lands (19 Sep 1988). 

High energy neutral beams provide a promising method of 
heating and driving current in steady-state tokamak fusion reactors. 
As an example, we have made a conceptual design of a neutral 
beam system for current drive on the International Thermonuclear 
Experimental Reactor (ITER). The system, based on electrostatic 
acceleration of D/sup {minus}/ ions, can deliver up to 100 MW of 
1.6 MeV D° neutrals through three ports. Radiation protection is 
provided by locating sensitive beamline components 35 to 50 m 
from the reactor. In an application to a 3300 MW power reactor, a 
system delivering 120 MW of 2-2.4 MeV deuterium beams assisted 
by 21 MW of lower hybrid wave power drives 25 MA and pro- 
vides an adequate plasma power gain (Q = 24) for a commercial 
fusion power plant. 8 refs., 1 fig., 2 tabs. 
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26093 (LBL—26618) Department of Li/sup {minus}/ 
and H/sup {minus}/ ion sources. Walther, S.R. (Lawrence 
Berkeley Lab., CA (USA)). Dec 1988. Contract AC03- 
76SFG0098. 165p. NTIS, PC A08/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89009975/JAW. 

Sources of Li/sup {minus}/ and H/sup {minus}/ ions are 
needed for diagnostic neutral beam and for current drive in fusion 
plasmas. Previous efforts to generate Li/sup {minus}/ beams have 
focused on electron capture in a gas or production on a low work 
function surface in a plasma. Volume production of Li/sup 
{minus}/ by dissociative attachment of optically pumped lithium 
molecules has also been studied. This thesis presents the first experi- 
mental results for volume production of a Li/sup {minus}/ ion 
beam from a plasma discharge. A theoretical model for volume 
production of Li/sup {minus}/ ions and separate model for Lie pro- 
duction in the lithium discharge are developed to explain the exper- 
imental results. The model is in good agreement with the experi- 
ment and shows favorable parameter scalings for further improve- 
ment of the Li/sup {minus}/ ion source. A *Li{degree} diagnostic 
neutral beam based on this ion source is proposed for measurement 
of magnetic pitch angle in the International Thermonuclear Experi- 
mental Reactor (ITER). Previous efforts in developing H/sup 
{minus}/ ion sources have concentrated on volume production in a 
plasma discharge. Experiments to improve the H/sup {minus}/ cur- 
rent density from a magnetically filtered multicusp ion source by 
seeding the discharge with cesium or barium have been conducted. 
A substantial (> factor of five) increase in H/sup {minus}/ output 
is achieved for both cesium end barium addition. Further experi- 
ments with barium have shown that the increase is due to H/sup 
{minus}/ production on the anode walls. The experiments with 
cesium are consistent with this formation mechanism. These results 
show that this new type of ‘converterless’ surface production H/ 
sup {minus}/ source provides greatly improved performance when 
compared to a volume H/sup {minus}/ source. 92 refs., 47 figs. 


26094 (ORNL/M—741) US/Japan collaborative program 
on fusion reactor materials: Summary of the tenth DOE/ 
JAERI Annex I technical progress meeting on neutron irra- 
diation effects in first wall and blanket structural materials. 
Rowcliffe, A.F. (comp.). (Oak Ridge National Lab., TN 
(USA)). 17 Mar 1989. Contract AC05-840R21400. 246p. 
NTIS, PC A11 - OSTI. Order Number DE89010600/JAW. 

This meeting was held at Oak Ridge National Laboratory on 
March 17, 1989, to review the technical progress on the collabora- 
tive DOE/JAERI program on fusion reactor materials. The pur- 
pose of the program is to determine the effects of neutron irradia- 
tion on the mechanical behavior and dimensional stability of US 
and Japanese austenitic stainless steels. Phase I of the program fo- 
cused on the effects of high concentrations of helium on the tensile, 
fatigue, and swelling properties of both US and Japanese alloys. In 
Phase II of the program, spectral and isotropic tailoring techniques 
are fully utilized to reproduce the helium:dpa ratio typical of the 
fusion environment. The Phase II program hinges on a restart of 
the High Flux Isotope Reactor by mid-1989. Eight target position 
capsules and two RB* position capsules have been assembled. The 
target capsule experiments will address issues relating to the per- 
formance of austenitic steels at high damage levels including an as- 
sessment of the performance of a variety of weld materials. The 
RB* capsules will provide a unique and important set of data on 
the behavior of austenitic steels irradiated under conditions which 
reproduce the damage rate, dose, temperature, and helium genera- 
tion rate expected in the first wall and blanket structure of the 
International Thermonuclear Experimental Reactor. 


26095 (PPPL—2599) Hydrogen isotope trapping on 
graphite collectors during an isotope exchange experiment in 
the Tokamak Fusion Test Reactor. Kilpatrick, S.J.; Ulrick- 
son, M.; Dylla, H.F.; Manos, D.M.; Ramsey, A.T.; Nygren, 
R.; Hirooka, Y.; Wampler, W.R. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Mar 1989. Contract AC02- 
716CH03073;AC04-76DP00789. 22p. (SAND—88-1434C; 
CONF-881002—43). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89008657/JAW. 

From 35. national vacuum symposium and 4th international 
laser science conference; Atlanta, GA, USA (2 Oct 1988). 
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A rotatable collector probe was used to expose several 
graphite samples to a deuterium-to-hydrogen-to-deuterium ex- 
change experiment in the Tokamak Fusion Test Reactor (TFTR) at 
the start of the 1988 operations period. This experiment proved the 
utility of helium conditioning discharges in accelerating the change- 
over process. Samples included portions of a tile taken from the 
inner bumper limiter (POCO AXF-5Q graphite) of TFTR during 
the recent machine opening, and coupons which had been condi- 
tioned in the Plasma Interactive Surface Component Experimental 
Station (PISCES) by exposure to a helium plasma. The samples 
were exposed to different groups of the {approximately}100 1.4 
MA discharges that comprised the experiment. They were removed 
and analyzed for retained deuterium and impurities by nuclear reac- 
tion analysis and Rutherford backscattering spectrometry. Codepo- 
sited carbon layers had been formed with thicknesses up to several 
tenths of a micron. The inferred percentages of trapped hydrogenic 
species were in general agreement with spectroscopic data. The 
computed carbon fluence per D* discharge, 1.2 {times} 10’7C/cm?, 
is compared to recent measurements on limiter tiles removed from 
TFTR. 22 refs., 3 figs., 1 tab. 


26096 (PPPL—2600) Collector probe measurements of 
ohmic conditioning discharges in TFTR. Kilpatrick, S.J.; 
Dyllia, H.F.; Manos, D.M.; Cohen, S.A.; Wampler, W.R.; 
Bastasz, R. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Mar 1989. Contract AC02-76CH03073;AC04- 
76DP00789. 23p. (CONF-880512—19; SAND—87-3051C). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89008962/JAW. 

From 8. international conference on plasma surface interac- 
tions in controlled fusion devices; Julich, F.R. Germany (2 May 
1988). 

: Special limiter conditioning techniques using low density 
deuterium or helium discharges have produced enhanced plasma 
confinement in TFTR. Measurements with a rotatable collector 
probe have been made to increase our understanding of the bounda- 
ry layer during these conditioning sequences. A set of silicon films 
behind slits facing in the ion and electron drift directions was ex- 
posed to four different D* and He** discharge sequences. The 
amounts of deuterium and impurities trapped in the surface regions 
of the samples have been measured by different analytical tech- 
niques, including nuclear reaction analysis for retained deuterium, 
Rutherford backscattering spectroscopy for carbon and metals, and 
Auger electron spectroscopy for carbon, oxygen, and metals. Up to 
1.9 {times} 107 cm/sup {minus}2/ of deuterium was detected in 
codeposited carbon layers with D/C generally in the range of the 
bulk saturation limit. Radial profiles and ion drift/electron drift 
asymmetries are discussed. 21 refs., 3 figs., 1 tab. 


26097 (PPPL—2611) An amplitude and phase control 
system for the TFTR rf heating sources. Cutsogeorge, G. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Apr 
1989. Contract AC02-76CH03073. 16p. NTIS, PC A03/MF 
roll OSTI; 1; GPO Dep. Order Number DE89010547/ 
AW. 

Feedback loops that control the amplitude and phase of the 
rf heating sources on TFTR are described. The method for provid- 
ing arc protection is also discussed. Block diagrams and Bode plots 
are included. 6 figs. 


26098 (SAND—88-7154) Theoretical and computational 
studies of plasma opening switches. Lindman, E.L. Jr.; 
Kindel, J.M. (Mission Research Corp., Los Alamos, NM 
(USA)). Feb 1989. Contract AC04-76DP00789. 187p. NTIS, 
PC A09/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89009712/JAW. 

Substantial progress has been made in understanding the op- 
eration of plasma opening switches (POS) in support of the Light- 
Ion Fusion Program at Sandia National Laboratories. Our efforts 
began with scoping studies using the particle-in-cell (PIC) code, 
MAGIC, which was written by Bruce Goplen and co-workers at 
MRC for pulsed-power applications. The version of MAGIC cur- 
rently at Sandia National Laboratories is supported by Dave Seidel 
and Tim Pointon. MAGIC continues to play an important role as 
our studies moved into many different areas. Working closely with 
Cliff Mendel, we performed initial studies of switches using his fast 
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B/sub z/ concept. Working with Mary Ann Sweeney, Jeff Quintez 
and Cliff Mendel we performed studies of the effects of plasma 
density, cylindrical curvature, load impedance, rise time, and emis- 
sion threshold on switch performance. In addition, we studied B- 
field penetration, turbulence, anomalous resistivity, and electron 
heating in plasma opening switches. This work has allowed us to 
identify the physical mechanisms that are important in the oper- 
ation of plasma opening switches. Based on our knowledge of the 
physics we have established scaling relations for comparable switch 
performance under different experimental conditions. We studied 
the code requirements for POS simulation and numerical problems 
in MAGIC and in other PIC codes. And, more recently, we have 
begun to participate more strongly in the experimental program 
being carried out on PBFA II. Our conclusions based on these 
studies are summarized here. 42 refs., 104 figs., 3 tabs. 


26099 (SAND—89-0649C) [Electrophoretically applied 
dielectrics for amorphous metal foils used in pulsed power 
saturable reactors. Sharp, D.J.; Harjes, H.C.; Mann, G.A. 
(Sandia National Labs., Albuquerque, NM (USA)). 1989. 
Contract AC04-76DP00789. 7p. (CONF-890426—2). NTIS, 
PC A0Q2/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009322/JAW. 

From Spring meeting of the Materials Research Society; San 
Diego, CA, USA (24 Apr 1989). 

Amorphous metal foil-wound inductors have been tested as 
ferromagnetic saturable inductive elements for pulsed-power (multi- 
terawatt) switching modules in the inertial confinement fusion pro- 
gram at Sandia National Laboratories. In simulated capacitor test- 
ing premature dielectric breakdown of thin polyethylene terephtha- 
late film insulation in the inductor windings occurs at considerably 
below 2500 V. This appears to be due to inadvertant dielectric 
damage from micro-spikes on the amorphous foil surface. Electron 
micrographs and dielectric breakdown data illustrate that electro- 
phoretically-applied dielectric coatings, deposited from organic 
aqueous colloid dispersions, can be used to provide insulating coat- 
ings on the foil which provide a 240% improvement (6000 V) in 
the breakdown strength of wound amorphous foil inductors. The 
theory and operation of a dedicated electrophoretic continuous 
coating system is described. The machine was constructed and suc- 
cessfully applied for dielectric coating of amorphous metal foil. Ad- 
ditional possible applications exist for practical dielectric coating of 
metallic films or foils used in various commercial wound-type ca- 
pacitor structures. 7 refs., 9 figs. 


26100 (SAND—89-0670C) TORE SUPRA graphite inner 
first wall. Chappuis, P.; Aymar, R.; Deschamps, P.; Gabriel, 
M.; Croessman, C. (Sandia National Labs., Albuquerque, 
NM (USA)). 1988. Contract AC04-76DP00789. 4p. (CONF- 
880929—11). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009325/JAW. 

From 15. symposium on fusion technology; Utrecht, Nether- 
lands e Sep 1988). 

ORE SUPRA is a fairly large tokamak and has an original 
goal to aie a large power removal (25 MW) during a 30 sec- 
onds long pulse. One of the main energy removal system's is the 
inner first wall which was originally designed for the following 
aims: protect the inner side of the vacuum vessel from normal 
plasma operation (participates to the plasma power removal) and 
against disruptive events (plasma energy quench and current 
decay); act as a toroidal belt limiter during steady state operation 
and plasma start up; and protect the vacuum vessel from the shine 
through of the neutral beam injectors and act as a beam dump for 
short shots. In order to match those different goals the design 
choice was oriented towards an actively cooled graphite wall capa- 
ble to sustain an 1 MW/m? continuous heat flux. This paper dis- 
cusses this design concept further. 


26101 (SAND—89-0735C) Phase space acceptance of 
LMF transport schemes. Olson, C.L. (Sandia National Labs., 
Albuquerque, NM (USA)). 1989. Contract AC04- 
76DP00789. 16p. (CONF-890335—43). NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89008823/ 
JAW. 


From 13. particle accelerator conference; Chicago, IL, USA 
(20 Mar 1989). 
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Three different ion beam transport schemes (achromatic lens, 
wire-guided transport, Z-discharge channel) for the light ion beam 
driver for the Laboratory Microfusion Facility (LMF) are exam- 
ined analytically. For each case the phase space acceptance area is 
investigated, including the effects of angular momentum. 5 refs., 9 
figs. 


26102 (UCRL—98635) Solid state laser driver for an ICF 
reactor. Krupke, W.F. (Lawrence Livermore National Lab., 
CA (USA)). 1988. Contract W-7405-ENG-48. 9p. (CONF- 
881031—68). NTIS, PC A02/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89009959/JAW. 

From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

A conceptual design is presented of the main power amplifi- 
er of a multi-beamline, multi-megawatt solid state ICF reactor 
driver. Simultaneous achievement of useful beam quality and high 
average power is achieved by a proper choice of amplifier geome- 
try. An amplifier beamline consists of a sequence of face-pumped 
rectangular slab gain elements, oriented at the Brewster angle rela- 
tive to the beamline axis, and cooled on their large faces by helium 
gas that is flowing subsonically. The infrared amplifier output radi- 
ation is shifted to an appropriately short wavelength (<500 nm) 
using nonlinear crystals that are also gas cooled. We project an 
overall driver efficiency >10% (including all flow cooling input 
power) when the amplifiers are pumped by efficient high-power 
AlGaAs semiconductor laser diode arrays. 11 refs., 3 figs., 7 tabs. 


26103 (UCRL—100127) Measurements of optical loss in 
transparent solids using a novel spectrometer based on optical 
cavity decay. Milanovich, F.P.; Hunt, J.T.; Roe, J.N. (Law- 
rence Livermore National Lab., CA (USA)). 14 Dec 1988. 
Contract W-7405-ENG-48. 9p. (CONF-890142—4). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89009900/JAW. 

From Symposium on lasers and optics; Los Angeles, CA, 
USA (15 Jan 1989). 

Recent advances in High Average Power (HAP) solid state 
lasers and the development of new concept lasers with the potential 
of ultra- high average power output have put increasing demands 
on the transparency of optical window materials. To gain a better 
understanding of the current status of window materials and to 
direct research toward more nearly transparent materials, we have 
constructed an optical characterization facility with the purpose of 
making quantitative optical loss measurements in the sensitivity 
range of 10/sup {minus}3/ to 10/sup {minus}6/ cm/sup {minus}1/. 
The cornerstone of this facility is a scanning optical lossmeter in 
which loss is determined by comparing the decay time of an optical 
cavity with and without a transparent solid present. The lossmeter 
has been successfully applied to measurements of the optical loss of 
witness samples of highly transparent fused silica. A description of 
the lossmeter and a compilation of preliminary loss measurements 
are presented here. 3 refs. 


26104 (UCRL—100623) Fusion power: Expected environ- 
mental characteristics and status of R and D. Fowler, T.K. 
(Lawrence Livermore National Lab., CA (USA)). 24 Mar 
1989. Contract W-7405-ENG-48. 16p. (CONF-8904158—1). 
NTIS, PC A02/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89009232/JAW. 

From International Energy Agency/Organization for Eco- 
nomic Cooperation and Development expert seminar on energy 
technologies for reducing emissions of greenhouse gases; Paris, 
France (12 Apr 1989). 

From the outset in the 1950's, fusion research has been moti- 
vated by environmental concerns as weli as long-term fuel supply 
issues. Compared to fossil fuels both fusion and fission would 
produce essentially zero emissions to the atmosphere. Compared to 
fission, fusion reactors should offer high demonstrability of public 
protection from accidents and a substantial amelioration of the ra- 
dioactive waste problem. Fusion still requires lengthy development, 
the earliest commercial deployment being likely to occur around 
2025-2050. However, steady scientific progress is being made and 
there is a wide consensus that it is time to plan large-scale engineer- 
ing development. A major international effort, called the Interna- 
tional Thermonuclear Experimental Reactor (ITER), is being car- 
ried out under IAEA auspices to design the world’s first fusion en- 
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gineering test reactor, which could be constructed in the 1990's. 5 
figs., 3 tabs. 


26105 Review of hydrogen pellet injection technology for 
plasma fueling applications. Milora, S.L. (Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37831). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 925-937(May 1989). 

In the past several years, steady progress has been made 
worldwide in the development of high-speed hydrogen pellet injec- 
tors for fueling magnetically confined plasmas. Several fueling sys- 
tems based on the conventional pneumatic and centrifuge accelera- 
tion concepts have been put into practice on a wide variety of to- 
roidal plasma confinement devices. Long-pulse fueling has been 
demonstrated in the parameter range 0.8--1.3 km/s, for pellets up to 
6 mm in diameter, and at delivery rates up to 40 Hz. Conventional 
systems have demonstrated the technology to speeds approaching 2 
km/s, and several more exotic accelerator concepts are under de- 
velopment to meet the more demanding requirements of the next 
generation of reactor-grade plasmas. These include a gas gun that 
can operate in tritium, the two-stage light gas gun, electrothermal 
guns, electromagnetic rail guns, and an electron-beam-driven thrust- 
er. Although these devices are in various stages of development, 
velocities of 3.8 km/s have already been achieved with two-stage 
light gas guns, and the prospects for attaining 5 km/s in the near 
future appear good. 


26106 Tritium neutral beams for the Tokamak Fusion 
Test Reactor. Grisham, L.R.; Dylla, H.F.; Williams, M.D.; 
Wright, K.; Causey, R. (Plasma Physics Laboratory, Prince- 
ton University, Princeton, New Jersey 08543). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 944-948(May 1989). 

The Tokamak Fusion Test Reactor (TFTR) has operated for 
a number of years with deuterium neutral beam injection as its 
major source of plasma heating. The final phase of TFTR oper- 
ation, scheduled for 1991, will use a mixture of deuterium and iriti- 
um to achieve approximate energy breakeven, where the fusion 
power output equals the heating power input. In order to maintain 
a 50--50 mixture in the hot reacting core of the plasma under these 
conditions, it will be necessary to use two of the four beamlines to 
produce tritium neutral beams. This paper will discuss our plans for 
operation with tritium. 


26107 Simplified eight-shot pneumatic pellet injector for 
plasma fueling applications on the Princeton Beta Experiment 
and on the Advanced Toroidal Facility. Schuresko, D.D.; 
Cole, M.J.; Fisher, P.W.; Qualls, A.L.; Bauer, M.L.; Wysor, 
R.B.; Lickliter, P.; Webster, D.J.; Argo, B.E.; Combs, S.K.; 
and others. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831). Journal of Vacuum Science and Technolo- 
gy, A: Vacuum, Surfaces, and Films; 7: No. 3, 949-954(May 
1989). 

Plasma fueling via injection of solid hydrogenic pellets has 
expanded the operating range for tokamaks and stellarators to 
higher densities than attainable with gas puffing. Pellet injection has 
also resulted in improved plasma energy confinement in tokamak 
discharges for which the pellet or pellets penetrate deep into the 
plasma core. The eight-shot pneumatic pellet injector described 
herein has been developed for use on the Princeton Beta Experi- 
ment and on the Advanced Toroidal Facility for routine plasma 
fueling and for confinement optimization studies. The injector is 
based upon the so-called pipe-gun” concept, which generates deu- 
terium and hydrogen pellets by direct condensation in the gun 
barrel tubes, segments of which are cooled below the hydrogen 
triple-point temperature by contact with a liquid-helium-cooled 
block. Control of the pellet lengti is achieved both by regulating 
the deuterium fill pressure and by establishing temperature gradi- 
ents along the barrel tubes. This injector features eight independent 
gun barrel assemblies mounted around the perimeter of a single 
cold block, each coupled to an ORNL-designed fast propellant 
valve. Thus, the injector is capable of injecting arbitrarily program- 
mable sequences of up to eight pellets of sizes ranging from 1 to 3 
mm at speeds up to 1500 m/s. 
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26108 Investigation of the behavior of a plasma-arc arma- 
ture inside a two-stage railgun and methods for preventing 
arcing. Kim, K.; Zhang, D.J. (Fusion Technology and 
Charged Particle Research Laboratory, University of Illi- 
nois, Urbana, Illinois 61801). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 955- 
958(May 1989). 

Results from a recent hydrogen pellet acceleration study 
using a 3.2-mm-diam two-stage electromagnetic railgun are report- 
ed. By installing a pressure-relieving coupling piece between the 
first-stage gas gun and the second-stage railgun and thereby con- 
trolling the pressure distribution inside the railgun bore, spurious 
arcing that prevented operation of the rai!gun at high voltages (and 
therefore high currents) was eliminated. Consequently, voltages and 
currents as high as 10 kV and 23.5 kA, respectively, could be used 
to operate the gun. A record output velocity of 2.2 km/s and an 
acceleration of 2.92 x 10° m/s? were achieved for a solid hydrogen 
pellet, 3.2 mm in diameter and 4 mm in length, using a railgun of 1- 
m length. 


26109 Development of a two-stage light gas gun to accel- 
erate hydrogen pellets to high speeds for plasma fueling appli- 
cations. Combs, S.K.; Miiora, S.L.; Foust, C.R.; Gouge, 
M.J.; Fehling, D.T.; Sparks, D.O. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831-8071). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 963-967(May 1989). 

The development of a two-stage light gas gun to accelerate 
hydrogen isotope pellets to high speeds is under way at Oak Ridge 
National Laboratory. High velocities (>2 km/s) are desirable for 
plasma fueling applications, since the faster pellets can penetrate 
more deeply into large, hot plasmas and deposit atoms of fuel di- 
rectly in a larger fraction of the plasma volume. In the initial con- 
figuration of the two-stage device, a 2.2-1 volume (=55 bar) pro- 
vides the gas to accelerate a 25.4-mm-diam piston in a 1-m-long 
pump tube; a burst disk or a fast valve initiates the acceleration 
process in the first stage. As the piston travels the length of the 
pump tube, the downstream gas (initially at <1 bar) is compressed 
(to pressures up to 2600 bar) and thus is driven to high temperature 
(=5000 K). This provides the driving force for acceleration of a 4- 
mm pellet in a 1-m-long gun barrel. In preliminary tests using 
helium as the driver in both stages, 35-mg plastic pellets have been 
accelerated to speeds as high as 4.0 km/s. Projectiles composed of 
hydrogen ice will have a mass in the range from 5 to 20 mg ( 
tho=0.087, 0.20, and 0.32 g/cm* for frozen hydrogen isotopes). 
However, the use of sabots to encase and protect the cryogenic pel- 
lets from the high peak pressures will probably be required to real- 
ize speeds of =3 km/s or greater. The experimental plan includes 
acceleration of hydrogen isotopes as soon as the gun geometry and 
operating parameters are optimized; theoretical models are being 
used to aid in this process. The hardware is being designed to ac- 
commodate repetitive operation, which is the objective of this re- 
search and is required for future applications. 


26110 Role of sandwich holography in inertial confine- 
ment fusion. Pattinson, T.R.; Musinski, D.L.; Felmlee, W.J. 
(KMS Fusion, Inc., Ann Arbor, Michigan 48106). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 993-995(May 1989). 

At KMS Fusion we have adapted the technique of Sandwich 
Holography to characterize cryogenic targets used in inertial con- 
finement fusion (ICF). The procedure allows us to expose a holo- 
graphic film at a given moment and later (minutes, hours, days) 
expose a second plate. On reconstruction of the two images, we 
have a holographic interferogram of any change of state of the fuel. 
This means that on large ICF target chambers, in spite of vibration 
and thermal induced motions, it is possible to characterize cryogen- 
ic targets. The technique also holds great promise for observing the 
fuel layers produced in beta heating experiments now in progress. 
In these experiments it can be minutes to days between the recuired 
exposures. A micropositioner is necessary for interferomeiric recon- 
struction, since indexing of the order of a wavelength of light is re- 
quired to interpret the resulting fringe pattern. The procedure and 
scme practical applications are discussed in the paper. 
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26111 High-Z elements in laser fusion targets. Gobby, 
P.L.; Moore, J.E.; Snow, R.C.; Archuleta, T.A.; Espinoza, 
B.F.; Gomez, V.M.; Barthell, B.L. (KMS Fusion, Inc., Ann 
Arbor, Michigan 48106). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 996- 
1000(May 1989). 

Recent laser fusion experiments conducted by Los Alamos 
physicists have required the use of high-Z elements in atypical ap- 
plications. Gold, a commonly used element, has been deposited in 
low-density smoke form onto plastic and glass spheres. Thorium 
and uranium have been requested as x-ray backlighter materials, 
and wires etched to <10 wm have been produced for this purpose. 
Uranium has also been vapor deposited onto spheres and 7--10 pm 
fibers with varying degrees of success. 


26112 Glow-discharge removal of codeposited carbon 
films in graphite-lined tokamak reactors. Hsu, W.L. (Sandia 
National Laboratories, Livermore, California 94550). Jour- 
nal of Vacuum Science and Technology, A: Vacuum, Surfaces, 
and Films; 7: No. 3, 1047-1051(May 1989). 

In a graphite-lined tokamak reactor, the interaction of the 
plasma with the graphite first wall will result in the formation of 
carbon deposits that are highly rich in tritium. This mechanism of 
tritium retention will be a major contributor to the in-vessel tritium 
inventory. In this paper, the glow-discharge technique is proposed 
for removing these films to reduce the inventory buildup. Glow- 
discharge runs were performed with feed gases of Hz, He, Ne, and 
O2. The results show that only oxygen glow discharges can remove 
carbon films at sufficiently large rates. The impact of this study on 
the Tokamak Fusion Test Reactor (TFTR) and the Compact Igni- 
tion Tokamak (CIT) is discussed. A recipe for effective glow-dis- 
charge operation on TFTR and CIT is also described. 


26113 Tritium retention on the Tokamak Fusivii Test Re- 
actor neutral beam components. Causey, R.; Jalbert, R. 
(Physical Research Division, Sandia National Laboratories, 
Livermore, California 94550). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 
1052-1054(May 1989). 

When the Tokamak Fusion Test Reactor begins tritium op- 
erations in 1990, two of the neutral beams will operate with tritium. 
In addition, the cryogenic panels in all of the beams will provide 
most of the pumping for the torus. Measurements were conducted 
at two different laboratories to measure the tritium retention on ma- 
terials used in these beam lines. Experiments were performed at 
Los Alamos National Laboratory and Sandia National Laboratories 
at Livermore to examine the room-temperature adsorption of triti- 
um on materials such as thermocouple wires, insulation, epoxy, bare 
metals, and painted metals. Results show the tritium retention in the 
neutral beams will occur primarily on the painted liquid-nitrogen- 
cooled panels. 


26114 Deuterium pumping speed measurements on 77 K 
cryopanels and implications for deuterium--tritium retention 
in neutral beam systems. Dylla, H.F. (Plasma Physics Labo- 
ratory, Princeton University, Princeton, New Jersey 08543). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 7: No. 3, 1055-1059(May 1989). 

An upper limit for the pumping speed of deuterium (D) on 
77 K surfaces has been determined by in situ pressure measure- 
ments in a (TFTR) neutral beam line pumped by 423 m? of liquid- 
nitrogen-cooled cryopanels. The measurement has importance for 
estimating the tritium (T) retention in the beam line following oper- 
ation of the ion sources with tritium. No D2 pumping was ob- 
served. An upper limit for D2 pumping on 77 K surfaces of =2.4 x 
10-7 1/s cm? was determined, corresponding to a Dz sticking coeffi- 
cient of =1.5 x 10~% Based on the upper limit a D--T retention 
factor, equal to the ratio of retained D--T to D--T input, has been 
determined to be =5 x 10~*. This upper limit for D--T retention 
bounds the tritium inventory within the beam line to a small frac- 
tion of the tritium throughput. Comparably small upper limits for 
hydrogenic sticking coefficients, of the order of 10~* to 10 "9, have 
been determined from a review of H2O cryotrapping measurements 
at 77 K and from the physical adsorption studies of Hz on H2O at 4 
K. 
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26115 Carbon deposition in the gaps between tiles: Data 
from the Tokamak Fusion Test Reactor and laboratory simu- 
lation studies. Hsu, W.L.; Mills, B.E.; Ehrhardt, A.B.; Sun, 
Y.C. (Sandia National Laboratories, Livermore, California 
94550). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 7: No. 3, 1065-1069(May 
1989). 

The bumper limiter in the Tokamak Fusion Test Reactor 
(TFTR) is lined with graphite tiles. Between the tiles are gaps of 
width {similar—to}3 mm. Interaction of the hydrogen plasma with 
the graphiie tiles is known to lead to the deposition of hydrogen- 
rich carbon layers on low-flux regions of the tiles. When these tiles 
were disassembled for examination, thick carbon deposits were 
found to penetrate {similar—to}2 cm down the side faces of the 
gaps. These deposits were several microns thick, at a depth 
{similar—to}5 mm below the plasma-facing surface. Experiments 
were performed in the plasma simulator Laser-Material-Plasma Ex- 
periment (LAMPE) to study the mechanism of carbon deposition in 
narrow gaps. In conjunction with calculations using the neutral 
transport code DEGAS, the results show that sputtered carbon can 
be transported deep down the gap by multiple reflections off the 
faces of the gap. This understanding should be taken into account 
in the design of tiles for future fusion reactors to minimize codepo- 
sition buildup in these nearly inaccessible regions. 


26116 In situ spectroscopic measurements of erosion be- 
havior of Tokamak Fusion Test Reactor redeposited carbon 
materials under high-flux plasma bombardment in Plasma 
Interactive Surface Component Experimental Station-A. Hir- 
ooka, Y.; Pospieszczyk, A.; Conn, R.W.; Mills, B.; Nygren, 
R.E.; Ra, Y. (Department of Mechanical, Aerospace and 
Nuclear Engineering, Institute of Plasma and Fusion Re- 
search, University of California, Los Angeles, Los Angeles, 
California 90024). Journal of Vacuum Science and Technolo- 
gy, A: Vacuum, Surfaces, and Films; 7: No. 3, 1070-1077(May 
1989). 

The chemical erosion behavior of graphite materials preex- 
posed in the Tokamak Fusion Test Reactor (TFTR) as the bumper 
limiter has been investigated spectroscopically under deuterium 
plasma bombardment in the Plasma Interactive Surface Component 
Experimental Siation-A (PISCES-A) facility. The deuterium plasma 
bombardment conditions are ion bombarding energy of 300 eV, ion 
flux of 1.7 x 10'* ions s~' cm~2, plasma density of 1.4 x 10? cm™$, 
electron temperature of 11 eV, and neutral pressure of 3 x 107‘ 
Torr. The chemical erosion yield is measured with calibrated CD- 
band spectroscopy during the temperature ramp from 100 to 900 
°C at an average rate of {similar—to}5 K/s. The materials used ia- 
clude virgin POCO graphite and graphite tile pieces from the rede- 
posited and eroded areas of the bumper limiter of TFTR. The deu- 
terocarbon formation rate from TFTR redeposits maximizes at 
{similar—to}500 °C. Essentially the same chemical erosion behav- 
ior is observed for TFTR-eroded and virgin graphites and is char- 
acterized by the compound peak, indicative of two erosion yield 
maxima at around 575 and 700 °C. The maximum erosion yield for 
TFTR redeposits is found to be {similar—to}15% higher than 
those for TFTR-eroded and virgin POCO graphites, which is at- 
tributed to deuterium incorporated in the redeposited material. In 
addition, the removal behavior of redeposits by helium plasma 
bombardment has been studied. The removal rate is evaluated to be 
similar to the physical sputtering yield of carbon by helium. The 
surface morphology and surface composition have been analyzed 
with scanning electron microscopy and electron microprobe analy- 
sis along with these erosion yield measurements. behavior 


26117 Tritium release from a codeposited layer of carbon 
and tritium during air exposure. Causey, R.A.; Chrisman, 
W.L.; Hsu, W.L.; Anderl, R.; Wishard, B. (Sandia National 
Laboratories, Livermore, California 94550). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 1078-1082(May 1989). 

In fusion reactors containing large quantities of graphite, one 
of the principal processes causing the retention of tritium in the 
torus is codeposition of eroded carbon with the tritium. When triti- 
um operations begin in the Tokamak Fusion Test Reactor (TFTR) 
and eventually in the Compact Ignition Tokamak (CIT), this proc- 
ess will result in a significant in-vessel inventory of tritium. If there 
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is an accidental loss of vacuum for the torus resulting in air enter- 
ing the vacuum vessel, much of this tritium could be released. Ex- 
periments on the stability of similar tritium/carbon films in air, ni- 
trogen, and helium have been performed at Sandia, Livermore 
using the Tritium Plasma Experiment (TPX) along with an ioniza- 
tion chamber/tritiated water collection system provided by the 
Idaho National Engineering Laboratory. Results show that tritium 
is released primarily in a form removed by a glycol bubbier, pre- 
sumably tritiated water, at room temperature, and that the release 
rate is increased significantly by heating. Additional experiments 
were performed using deuterium in the Laser Plasma Materials Ex- 
periment (LAMPE) at Sandia, Livermore where 200-nm-thick co- 
deposited films were produced. Long-term monitoring of the deute- 
rium remaining in these films indicated that the amount was still de- 
creasing after 300 days in air. The results of all of these experiments 
emphasize the need to minimize the amount of tritium in these 
layers through glow-discharge cleaning or some other technique. 


26118 Measurements of energy and flux of neutrals at 
the wall in the Tokamak Fusion Test Reactor. Wampler, 
W.R.; Kilpatrick, S.J. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185-5800). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 7: No. 
3, 1083-1086(May 1989). 

The energy and flux of charge-exchange neutral deuterium 
incident on the wall in the Tokamak Fusion Test Reactor (TFTR) 
were measured using a carbon resistance probe. This device utilizes 
the increase in electrical resistance of a thin carbon film produced 
by the impinging particles. Particle energies and fluxes were deter- 
mined from the stopping effect of thin layers of silicon over the 
carbon. Film thicknesses were chosen to give a useful energy range 
from about 50 to 5000 eV. Time-resolved data were obtained for 
the first time by using a transient digitizer to record the signals 
every millisecond during the discharge. The deduced flux and Max- 
wellian temperature were 0.7 x 10’4/cm?s and kT = 350 eV, re- 
spectively, during Ohmic heating. Neutral beam heating (10 MW) 
increased the temperature by a factor of 4 and increased the flux by 
a factor of 2. The observed flux of neutrals to the wall is large 
enough for changes in the recycling of these particles to affect 
plasma fueling significantly. 


26119 Hydrogen isotope trapping on graphite collectors 
during an isotope exchange experiment in the Tokamak 
Fusion Test Reactor. Kilpatrick, S.J.; Nygren, R.; Wampler, 
W.R.; Ulrickson, M.; Dylla, H.F.; Manos, D.M.; Ramsey, 
A.T.; Hirooka, Y. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08543). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 1087-1091(May 1989). 

A rotatable collector probe was used to expose several 
graphite samples to a deuterium-to-hydrogen-to-deuterium ex- 
change experiment in the Tokamak Fusion Test Reactor (TFTR) at 
the start of the 1988 operations period. This experiment proved the 
utility of helium conditioning discharges in accelerating the change- 
over process. Samples included portions of a tile taken from the 
inner bumper limiter (POCO AXF-5Q graphite) of TFTR during 
the recent machine opening, and coupons which had been condi- 
tioned in the Plasma Interactive Surface Component Experimental 
Station (PISCES) by exposure to a helium plasma. The samples 
were exposed to different groups of the {similar—to}100 1.4 MA 
discharges that comprised the experiment. They were removed and 
analyzed for retained deuterium and impurities by nuclear reaction 
analysis and Rutherford backscattering spectrometry. Codeposited 
carbon layers had been formed with thicknesses up to several 
tenths of a micron. The inferred percentages of trapped hydrogenic 
species were in general agreement with spectroscopic data. The 
computed carbon fluence per D* discharge, 1.2 x 10’7 C/cm?, is 
compared to recent measurements on limiter tiles removed from 
TFTR. 
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26120 Uniform solid deuterium--tritium fuel layers result- 
ing from radioactively induced sublimation. Hoffer, J.K.; 
Foreman, L.R. (Physics Division, Los Alamos National 

Laboratory, Los Alamos, New Mexico 87545). Journal of 
‘ Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 7: No. 3, 1161-1164(May 1989). 

Recently, it has been demonstrated that radioactive self-heat- 
ing in a solid can induce preferential sublimation from thicker, 
warmer layers to thinner, cooler ones, thus tending to make the 
layers become uniform in thickness. Following experiments in pure 
Tz , we have investigated solid deuterium--tritium (DT) in optical 
cells with isothermal boundaries. Backlighting permits direct obser- 
vations with a telescope and a video camera. As the temperature is 
lowered, we follow the stages of condensation, freezing, and subse- 
quent layer equilibration or isotropization. Measured rate constants 
for freshly prepared DT samples agree well with the theoretically 
determined value of 26.6 min. Due to the impedance presented by ° 
He in the vapor space, the rate constants for solid layers made from 
aged DT increase by nearly 12 min/day. Equilibrated shells of solid 
DT exhibit slow optical degradation, presumably due to *He accu- 
mulation at grain boundaries. The optical effects can be reduced by 
annealing near the triple point. 


26121 Analysis of the stability of a uniform liquid fuel 
layer inside a spherical-shell cryogenic inertial confinement 
fusion target. Islam Raja, M.M.; Kim, K.; Bernat, T.P. 
(Fusion Technology Laboratory, University of Illinois, 
Urbana, Illinois 61801). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 7: No. 3, 1170- 
1176(May 1989). 

The effects of thickness perturbations on the stability of a 
uniformly thick liquid layer of a ternary deuterium--tritium mixture 
inside a spherical-shell cryogenic inertial confinement fusion target 
are investigated. Initially, the surface tension gradient required at 
the liquid--vapor interface to keep the liquid fuel layer uniform is 
calculated directly by balancing the forces acting on the interface. 
This method is much faster than the trial-and-error method previ- 
ously employed. Once ihe value of the surface tension coefficient is 
known for each cell, the transient, incompressible Navier--Stokes 
equations, along with the continuity equation, are solved using the 
volume-of-fluid algorithm for given perturbations. The solution 
gives the transient behavior of the liquid fuel layer for varying 
liquid layer thicknesses and different perturbation amplitudes and 
wavelengths. 


26122 Fabrication of hollow silica aerogel spheres by a 
droplet generation method and sol--gel processing. Kim, N.K.; 
Kim, K.; Payne, D.A.; Upadhye, R.S. (Fusion Technology 
Laboratory, University of Illinois, Urbana, Illinois 61801). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 7: No. 3, 1181-1184(May 1989). 

A system was designed to produce hollow silica aerogel 
spheres by combining a droplet generation method with sol--gel 
processing. Simultaneous passage of an alkoxide solution and a fill 
gas, through a dual-nozzle system, formed a continuous stream of 
hollow droplets in the fluid state. The spherical droplets were levi- 
tated in a basic atmosphere containing ammonia which converted 
the sol into a rigid gel state. Supercritical drying was used for the 
elimination of residual solvents without shrinkage and cracking. 


26123 Gas injection system for the Advanced Toroidal 
Facility. Langley, R.A.; Halliwell, J.W.; Dyer, G.R.; 
Yarber, J.L. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831-8072). Journal of Vacuum Science and Tech- 
nology, A: Vacuum, Surfaces, and Films; 7: No. 3, 2423- 
2426(May 1989). 

A gas injection system that provides three independent gas 
sources has been developed for the Advanced Toroidal Facility 
(ATF). Each of the three gas injection lines can supply hydrogen 
gas at flow rates of 1 to 100 Torr I/s (nitrogen at flow rates of 1.5 
to 15 Torr 1/s). A feedback control system allows gas injection 
pulse shaping, with a flow rate rise-time response of <3 ms and a 
fall-time response of <15 ms. In addition, an autozeroing system re- 
moves long-term (>500 ms) temperature drifts in the feedback 
sensor and reduces effects caused by changes in the magnetic field. 
A pressure-measuring system provides an absolute measurement of 
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the amount of gas injected into the ATF vacuum vessel as a func- 
tion of time. The components used in the gas injection lines are dis- 
cussed, and compromises are elucidated. Flow limits, time con- 
stants, and other pertinent points are presented. 


26124 Status and development of magnetic mirror sys- 
tems for nuclear testing applications. Simonen, T.C.; Futch, 
A.H.; Kaiser, T.B. (Lawrence Livermore National Lab., 
Univ. of California, CA (US)). Fusion Technology; 14: No. 2, 
329-338(Sep 1988). 

Several system studies have concluded that the small size 
and steady-state nature of magnetic mirror systems provide attrac- 
tive features of nuclear testing applications such as blanket testing, 
fissile fuel production, tritium production, or decontamination of 
high-level radioactive nuclear reactor wastes. A summary of the 
data base is presented, and next-generation experiments that could 
be carried out to explore plasma physics issues associated with the 
production of high neutron fluxes in magnetic mirror configurations 
are described. 


26125 Consideration of the magnetic field ripple in the 
design of plasma edge components for tore supra. Klepper, 
C.C.; Uckan, T.; Mioduszewski, P.K.; McGrath, R.T.; Her- 
tout, P. (Centre d'Etudes, Nucleaires de Cadarache, St. 
Paul-Lez-Durance (FR); Oak Ridge National Lab., Fusion 
Energy Div., Oak Ridge, TN (US); Sandia National Labs., 
Albuquerque, NM (US); Centre d’Etudes Nucleaires de Ca- 
darache, Cadarache (FR)). Fusion Technology; 14: No. 2, 
288-298(Sep 1988). 

Design of edge components for a plasma device requires a 
description of heat and particle flows at the edge of the device. In a 
tokamak, the ripple of the toroidal field affects the direction of such 
flows by affecting the direction of the field. In Tore Supra, in par- 
ticular, the ripple is large (=8% at the outboard edge). This causes 
a substantial (factor of =2) increase in heat flux deposited onto the 
limiter and antenna face. It also reduces the particle removal effi- 
ciency of the pump limiters by increasing the distance between the 
throat opening and the plasma edge. It is therefore important to in- 
clude the ripple when designing plasma edge components such as 
pump limiters and radiofrequency antennas. A simple, but accurate, 
scheme for field line tracing is found and used to study this effect. 
Modeling of the ripple is discussed. 


26126 Relative merits of size, field, and current on ignit- 
ed tokamak performance. Uckan, N.A. (Oak Ridge National 
Lab., Fusion Energy Div., Oak Ridge, TN (US)). Fusion 
Technology; 14: No. 2, 299-319(Sep 1988). 

A simple global analysis is developed to examine the relative 
merits of size (L = a or R/sub °), field (B/sub °/), and current (I) 
on ignition regimes of tokamaks under various confinement scaling 
laws. Scalings of key parameters with L, B/sub °/, and I are pre- 
sented at several operating points, including (a) optimal path to ig- 
nition (saddle point), (b) ignition at minimum beta, (c) ignition at 10 
keV, and (d) maximum performance at the limits of density and 
beta. Expressions for the saddle point and the minimum conditions 
needed for ohmic ignition are derived analytically for any confine- 
ment model of the form tau/sub E/ ~ n/sup x/T/sup y/. For a 
wide range of confinement models, the "figure of merit” parameters 
and I are found to give a good indication of the relative perform- 
ance of the devices where q* is the cylindrical safety factor. As an 
illustration, the results are applied to representative “CIT” (as a 
class of compact, high-field ignition tokamaks) and "Super-JETs” [a 
class of large-size (few x JET), low-field, high-current (220-MA) 
devices.] 


26127 A model for diffusion in the tokamak edge and ap- 
plication to the modular pump limiters on tore supra. 
McGrath, R.T.; Klepper, C.C.; Uckan, T.; Mioduszewski, 
P.K . (Sandia National Labs., PO Box 5800, Albuquerque, 
NM (US); Oak Ridge National Lab., Oak Ridge, TN (US)). 
Fusion Technology; 14: No. 2, 339-353(Sep 1988). 

The relative positioning of the limiter modules on Tore 
Supra is investigated with the objective of optimizing the overall 
performance of the system and the operational flexibility of the ex- 
periment. Limiter system performance is optimized by simulta- 
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neously maximizing the power handling and particle exhaust capa- 
bilities. This must be accomplished for the entire range of edge q 
values anticipated as Tore Supra. In addition, it is desirable to inde- 
pendently maximize power handling, to allow operation at very 
high levels of plasma auxiliary heating, or particle exhaust, to allow 
operation at high pellet injection fueling rates. The relative merit of 
one configuration with respect to another is determined using a dif- 
fusion model for charged-particle radial transport coupled with a 
detailed three-dimensional mapping of the magnetic field structure 
in the edge plasma region. To implement the model, assumptions 
must be made about the edge plasma conditions including the rate 
of charged-particle diffusion. These assumptions affect the absolute 
values of the power handling and particle exhaust capabilities of the 
system but do not affect the merit of one configuration relative to 
another. 


26128 Conceptual design of a commercial tokamak reac- 
tor using resistive magnets. LeClaire, R.J. Jr. (MIT Plasma 
Fusion Center, Cambridge, MA (US)). Fusion Technology; 
14: No. 2, 364-380(Sep 1988). 

The future of the tokamak 2pproach to controlled thermonu- 
clear fusion depends in part on its potential as a commercial elec- 
tricity-producing device. This potential is continually being evaluat- 
ed in the fusion community using parametric, system, and conceptu- 
al studies of various approaches to improving tokamak reactor 
design. The potential of tokamaks using resistive magnets as com- 
mercial electricity-producing reactors is explored. Parametric stud- 
ies have been performed to examine the major trade-offs of the 
system and to identify the most promising configurations for a toka- 
mak using resistive magnets. In addition, a number of engineering 
issues have been examined including magnet design, blanket/first- 
wall design, and maintenance. The study indicates that attractive 
design, space does exist and presents a conceptual design for the Re- 
sistive Magnet Commercial Tokamak Reactor (RCTR). No issue 
has been identified, including recirculating power, that would make 
the overall cost of electricity of RCTR significantly different from 
that of a comparably sized superconducting tokamak. However, 
RCTR may have reliability and maintenance advantages over com- 
mercial superconducting magnet devices. 


26129 Apparatus and method for simulating material 
damage from a fusion reactor. Smith, D.L.; Greenwood, 
L.R.; Loomis, B.A. (to Dept. of Energy). US Patent Appli- 
cation 7-196,537. 20 May 1988. 23p. Contract W-31109- 
ENG-38. DE89009757 NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89009757/JAW. 

This paper discusses an apparatus and method for simulating 
a fusion environment on a first wali or blanket structure. A material 
test specimen is contained in a capsule made of a material having a 
low hydrogen solubility and permeability. The capsule is partially 
filled with a lithium solution, such that the test specimen is encap- 
sulated by the lithium. The capsule is irradiated by a fast fission 
neutron source. 


26130 Cr** -doped colquiriite solid state laser material. 
Payne, S.A.; Chase, L.L.; Newkirk, H.W.; Krupke, W.F. (to 
US Dept. of Energy). US Patent Application 7-176,014. 31 
Mar 1988. 16p. Contract W-7405-ENG-48. DE89010106 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010106/JAW. 

Chromium doped colquiriite, LiCaAlFe:Cr**, is useful as a 
tunable laser crystal that has a high intrinsic slope efficiency, com- 
parable to or exceeding that of alexandrite, the current leading per- 
former of vibronic sideband Cr* lasers. The laser output is tunable 
from at least 720 nm to 840 nm with a measured slope efficiency of 
about 60% in a Kr laser pumped laser configuration. The intrinsic 
slope efficiency (in the limit of large output coupling) may ap- 
proach the quantum defect limited value of 83%. The high slope 
efficiency implies that excited state absorption (ESA) is negligible. 
The potential for efficiency and the tuning range of this material 
satisfy the requirements for a pump laser for a high density storage 
medium incorporating Nd** or Tm* for use in a multimegajoule 
single shot fusion research facility. 4 figs. 
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26131 (BLG—597) Mol - Research Division Report 1986 
- 2. Delbarre, J. (ed.). (Centre d’Etude de l’Energie Nu- 
cleaire, Mol (Belgium)). Mar 1987. 166p. NTIS (US Sales 
Only), PC A08/MF A0Ol1 - OSTI; INIS. Order Number 
DE89611032/JAW. 


This report covers the research activities carried out at the 
SCK-CEN, Mol during the second semester of 1986. It deals with 
chemistry, chemical engineering, biology, nuclear metrology, ana- 
lytical chemistry. (MCB). 


26132 (BLG—601) Mol - Research Division report 1987 - 
1, Delbarre, J. (ed.). (Centre d’Etude de 1l’Energie Nu- 
cleaire, Mol (Belgium)). Oct 1987. 191p. NTIS (US Sales 
Only), PC A0O9/MF AOi - OSTI; INIS. Order Number 
DE89611034/JAW. 

This report covers the research activities at the SCK-CEN, 
Mol, during the first semester of 1987. It deals with material phys- 
ics, nuclear physics, metallurgy, ceramics, nuclear chemistry, chem- 
ical engineering, biology, nuclear metrology and analytical chemis- 
try. (MCB). 


26133 (CEA-N—2550) Progress report of the nuclear 
physics department. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nu- 
cleaire). 1988. 245p. (In French). NTIS (US Sales Only), PC 
Al11/MF A0O1. Order Number DE89760670/JAW. 

This progress report presents the research programs and the 
technical developments carried out at the Nuclear Physics Depart- 
ment of Saclay from October 1, 1986 to September 30, 1987. The 
research programs concern the structure of nuclei and the general 
study of nuclear reaction mechanisms. Experiments use electromag- 
netic probes of the 700 Mev Saclay linear electron accelerator and 
hadronic probes, light polarised particles and heavy ions of the Na- 
tional Laboratories SATURNE and GANIL. The Nuclear Physics 
Department is also involved in development of accelerator technol- 
ogies, especially in the field of superconducting cavities. 


26134 (DOE/IG—0264) Pension benefits for Du Pont 
employees at the Savannah River Plant. (USDOE Offfice of 
Inspector General, Oak Ridge, TN. Eastern Regional 
Office). 24 Feb 1989. 14p. H. Order Number T189008954/ 
JAW. 

Report to The Acting Secretary. 

The purpose of the audit was to evaluate issues concerning 
the E. I. du Pont de Nemours and Company (Du Pont) pension 
benefits settlement upon expiration of its contract with the Depart- 
ment of Energy (Department), at which time the Department is ob- 
ligated to ensure that Du Pont retirees receive their pensions over 
the ensuing years. The contract expires on March 31, 1989. 


26135 (DOE/IG—0265) Report on other-than-pension 
benefits for Du Pont employees and retirees at the Savannah 
River Plant. (USDOE Office of Inspector General, Oak 
Ridge, TN. Eastern Regional Office). 24 Feb 1989. 1lp. H. 
Order Number T1I89008955/JAW. 

Report to The Acting Secretary. 

The purpose of the audit was to evaluate issues concerning 
the E. I. Du Pont de Nemours and Company other-than-pension 
benefits settlement upon expiration of its contract with the Depart- 
ment of Energy, at which time the Department is obligated to 
ensure that Du Pont retirees receive their pensions over the ensuing 
years. The contract expires on March 31, 1989. 
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26136 (DOE/IG—0266) Salary administration practices, 
Sandia National Laboratories, Albuquerque, New Mexico. 
(USDOE Office of Inspector General, Albuquerque, NM. 
Western Regional Office). 20 Mar 1989. 14p. H. Order 
Number T189009689/JAW. 

Report to The Secretary. 

This :eport concerns the Department of Energy's (Depart- 
ment) oversight of Sandia National Laboratories’ (Sandia) salary 
administration practices for employees not covered by union agree- 
ments. Sandia is a management and operating (M&O) contractor re- 
sponsible for research and development (R&D) relating to nuclear 
weapons and energy. Sandia’s 1987 payroll was $319 million, $42 
million for bargaining and $277 million for non-bargaining unit em- 
ployees. For the period covered by the audit, Department policy 
required Headquarters monitoring and approval of the reasonable- 
ness of M&O contractor salary administration practices in cases 
where the annual non-bargaining payroll exceeded $75 miliion. The 
purpose of this audit was to determine whether Department over- 
sight of Sandia employee compensation assured that contractor pay 
rates were consistent with Department policy. 


26137 (DOE/MA—0373) Productivity Management Pro- 
gram: Manual. (USDOE Deputy Assistant Secretary for 
Human Resource Management, Washington, DC (USA). 
Office of Organization and Management Systems). Apr 
1989. 138p. NTIS, PC A07/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89010287/JAW. 

This document is an implementation manual for the Produc- 
tivity Management Program. It has been prepared as a resource 
document for the DOE manager, and is designed to provide them 
with the necessary tools to monitor the productivity of the staff 
and measure the performance of the organization. 27 refs. 


26138 (INIS-mf—11397) Operating plan 1989. (Comision 


Ecuatoriana de Energia Atomica, Quito (Ecuador)). 1988. 
60p. (In Spanish). NTIS (US Sales Only), PC A04/MF AOl1 
- OSTI; INIS. Order Number DE89611025/JAW. 

The main data for the different research projects of the Ec- 
uadorian Atomic Energy Comission are given: Name of project, 
objectives, name of acting personnel allocations and chronograms. 
(TS). 


26139 (LA-UR—88-3217) Developing a quality plan at a 
national laboratory. Davis, A.H. (Los Alamos National 
Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 8p. 
(CONF-890538—1). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89002052/JAW. 

From Quality congress of the American Society for Quality 
Control; Toronto, Canada (8 May 1989). 

Los Alamos National Laboratory has recently begun to de- 
velop a Laboratory-wide quality program. The author discusses in 
this talk some of the reasons that have caused many of the Labora- 
tory staff to oppose the introduction of formal quality assurance 
(QA) programs. In analyzing these reasons, it is found that many of 
the elements of a good quality program are, in fact, already in use. 
However, a perception still exists that formal QA is an unnecessary 
bureaucratic burden. There is fear that the freedom of action essen- 
tial to a good research and development laboratory will be restrict- 
ed under a QA program. To address this valid concern, the author 
proposes that we need to re-examine the real purpose of QA, and 
suggests a new working definition of the term that may be more 
readily applicable to a multidisciplinary research and development 
laboratory. It is clear that we cannot successfully promote useful 
and effective QA programs unless we are willing to broaden our 
view and be more flexible in our applications of QA methodologies. 
The author will report on the results of their approach over the 
first year. We know that much of our task will be to persuade a 
skeptical staff that a quality program, thoughtfully prepared and 
properly used, can be a means not only for maintaining our reputa- 
tion for excellence but also for systematically re-evaluating and im- 
proving the way we do our work. We are hopeful that the Labora- 
tory Quality Plan will provide an effective first step toward that 
goal. 2 refs. 
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26140 (LA-UR—89-813) Relevance of international re- 
search facilities to international stability. Rosen, L. (Los 
Alamos National Lab., NM (USA)). 20 Mar 1989. Contract 
W-7405-ENG-36. 14p. (CONF-890388—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89009400/JAW. 

From 4. European Physical Society seminar on international 
research facilities; Zagreb, Yugoslavia (17 Mar 1989). 

International Facilities have played an important play in ex- 
panding and keeping open a dialogue between east and west. The 
advent of glasnost has dramatically reduced inhibitions on commu- 
nications and opened new opportunities for international facilities to 
facilitate the understanding and appreciation of common goals and 
common threats. This is accomplished through frank discussions in 
which real problems are identified and assessed while fictitious ones 
are laid to rest. 


26141 (ORNL/TM—11015) Gainsharing: Issues arising 
in Navy applications. Bjornstad, D.J.; Chang, Chun-Hao. 
(Oak Ridge National Lab., TN (USA)). Apr 1988. Contract 
AC05-84OR21400. 29p. NTIS, PC A03/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89010311/JAW. 

As part of its response to Executive Order 12552 which calls 
for the military to achieve considerable productivity gains, the 
Navy has begun instituting a gainsharing program. Gainsharing 
provides a positive incentive for workers to increase productivity 
and/or reduce costs by making cash bonus payments based on ex- 
plicit improvements in formula-based variables. This paper reviews 
the gainsharing concept, discussing its premises, measurement 
issues, and past applications. Potential difficulties are highlighted, 
and a number of issues particular to public sector applications are 
underscored. A series of recommendations is made for the Navy's 
consideration. Among these are the use of quantity measures, rather 
than financial measures; total productivity measures, rather than 
partial measures; and the need to consider special output character- 
istics and military-specific goals. It is suggested that gainsharing 
may not be appropriate in every application and that individual 
case-by-case decisions are required. Some of ihe needed measures 
may not exist. In these instances, additional research should provide 
the necessary specifications. 


26142 (PNL-SA—16579) A programmatic approach to 
achieving data quality objectives. LaBarge, R.R. (Pacific 
Northwest Lab., Richland, WA (USA)). Jan 1989. Contract 
AC06-76RL01830. 12p. (CONF-890284—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008248/JAW. 

From 2. ecological quality assurance workshop; Las Vegas, 
NV, USA (8 Feb 1989). 

The US Environmental Protection Agency (EPA) requires 
that all EPA-sponsored programs follow the Quality Assurance 
(QA) Plan preparation guidelines of the QAMS-005/80, ‘Guidelines 
and Specifications for Preparing Quality Assurance Project Plans.” 
The QAMS-005/80 format requires the preparer of the QA Project 
Plan to develop a set of “objectives for measurement data in terms 
of precision, accuracy, completeness, representativeness and compa- 
rability,” better known as Data Quality Objectives (DQOs). "Data 
Quality Objectives (DQOs) are quantitative and qualitative state- 
ments describing the quality of data needed to support a specific 
environmental decision or action” (RQAMO 1988). Usually ex- 
pressed in terms of precision, accuracy, completeness, representa- 
tiveness, and comparability, DQOs "are the attributes of the data 
produced that make it suitable for reiterating into the decision 
making and planning process and provide for defensibility if chal- 
lenged either in litigation or as to professional credibility.” 4 refs. 
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REFER ALSO TO CITATION(S) 24193, 24432 


26143 (AD-A—201910/7/XAB) Research in knowledge 
representation for natural language communication and ;lan- 
ning assistance. Final report, 18 March 1985-30 September 
1988. Goodman, B.A.; Grosz, B.; Haas, A.; Litman, D.; 
Reinhardt, T. (BBN Systems and Technologies Corp., Cam- 
bridge, MA (USA)). Nov 1988. 194p. (BBN—6937). NTIS, 
PC A09/MF AOl1. 

BBN’s DARPA project in Knowledge Representation for 
Natural Language Communication and Planning Assistance has two 
primary objectives: 1) To perform research on aspects of the inter- 
action between users who are making complex decisions and sys- 
tems that are assisting them with their task. In particular, this re- 
search is focused on communication and the reasoning required for 
performing its underlying task of discourse processing, planning, 
and plan recognition and communication repair. 2) Based on the re- 
search objectives to build tools for communication, plan recogni- 
tion, and planning assistance and for the representation of knowl- 
edge and reasoning that underlie all of these processes. This final 
report summarizes BBN’s research activities performed under this 
contract in the areas of knowledge representation and speech and 
natural language. In particular, the report discusses the work in the 
areas of knowledge representation, planning, and discourse model- 
ing. We describe a parallel truth maintenance system. We provide 
an extension to the sentential theory of propositional attitudes by 
adding a sentential semantics. The report also contains a description 
of our research in discourse modelling in the areas of planning and 
plan recognition. 


26144 (AD-A—201989/1/XAB) Computer center refer- 
ence manual. Final report. Sommer, D.V.; Good, S.E. 
(David W. Taylor Naval Ship Research and Development 
Center, Bethesda, MD (USA). Computation, Mathematics 
and Logistics Dept.). 20 Jun 1988. 425p. (DTNSRDC/ 
CMLD—88/14). NTIS, PC A1l8/MF AOl. 

The Computer Center in the Computer Facilities Division of 
the David Taylor Research Center has installed an Integrated Su- 
percomputer Network. This manual provides an introduction to the 
new Network. Some information has been distilled from many indi- 
vidual documents and augmented to reflect usage at DTRC. Con- 
trol statement examples and descriptions of hardware and software 
are included, as is information on moving files among the CDC 
CYBER 860A (with the Mass Storage System), the DEC VAX- 
cluster, the DEC Remote minis, and the Cray X-MP, creating and 
executing batch jobs, and using the interactive systems. 


26145 (AD-A—202022/0/XAB) Adaptive information 
processing in auditory cortex. Annual report, 1 June 1987-31 
May 1988. Weinberger, N.M. (California Univ., Irvine 
(USA)). 31 May 1988. 16p. NTIS, PC A03/MF AO1. 

The fact that learning induces frequency-specific modifica- 
tion of receptive fields in auditory cortex implies that the functional 
organization of auditory (and perhaps other sensory) cortex com- 
prises an adaptively-constituted information base. This project initi- 
ates the first systematic investigation of adaptive information proc- 
essing in cerebral cortex. A major goal is to determine the circum- 
stances under which adaptive information processing is induced by 
experience. This project also addresses central hypotheses about 
rules that govern adaptive information processing, at three levels of 
spatial scale: (a) parallel processing in different auditory fields: (b) 
modular processing in different cortical lamina .within fields; (c) 
local processing in different neurons within the same locus within 
lamina. The author emphasized determining the learning circum- 
stances under which adaptive information processing is invoked by 
the brain. Current studies reveal that the frequency receptive fields 
of neurons in the auditory cortex, and the physiologically plastic 
magnocellular medial geniculate nucleus, develop frequency-specif- 
ic modification such that maximal shifts in tuning are at or adjacent 
to the signal frequency. Further, this adaptive re-tuning of neurons 
develops rapidly during habituation, classical conditioning, and in- 
strumental avoidance conditioning. The generality of re-tuning has 
established that AIP during learning represents a general brain 
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strategy for the acquisition and subsequent processing of informa- 
tion. 





26146 (AD-A—202023/8/XAB) Study of SSIN (single- 
stage interconnection networks) parallel-processing intercon- 
nectior networks. Final report, 1 October 1987-30 September 
1988. Agrawal, D.P. (North Carolina State Univ., Raleigh 
(USA). Dept. of Electrical and Computer Engineering). 31 
Oct 1988. 4p. NTIS, PC A02/MF AOl1. 

The increase in dynamic average path length (DAPL) with 
network size is moderate while it is significantly less than log(2)N, 
the number of stages needed in a MIN. The best performance in the 
case of no fault and singie fauit, is obtained for the modified Omega 
and the Zeta SSINs. 


26147 (AD-A—202129/3/XAB) Critical problems in 
very-large-scale computer systems. Semiannual technical 
report, 1 April-30 September 1988. Penfield, P.; Agarwal, A.; 
Dally, W.J.; Devadas, S.; Knight, T.F. (Massachusetts Inst. 
of Tech., Cambridge (USA). Microsystems Research 
Center). 30 Sep 1988. 86p. NTIS, PC AOS5/MF AOI. 

The research vehicle for this contract is the largest possible 
computer that could be conceived for the mid to late 1990s. The 
technical challenges of such a machine serve as the guiding stimu- 
lus for the research carried out and reported here. This machine is 
forecast to occupy a 14-story building, to cost upwards of 
$1,000,000,000, and to be so colossal that the nation can only afford 
one or two of them. The available chip technology and machine 
size are consistent with a million FLOPS and a million billion bytes 
of memory. It will dissipate 50 megawatts of power using CMOS 
technology. Communication across the machine will be much 
slower than computation at a node. The architecture, software, 
interconnect technology, packaging, and operating system are un- 
known. This investigation deals with hardware technology, soft- 
ware techniques, programming algorithms, communications, proc- 
essing elements, and applications. This research will determine the 
plausibility (not feasibility) of such a machine. Progress in these 
various areas are highlighted in the individual sections below. 


26148 (AD-A—202182/2/XAB) Concurrent Smalltalk 
compiler for the message-driven processor. Technical report. 
Horwat, W. (Massachusetts Inst. of Tech., Cambridge 
(USA). Artificial Intelligence Lab.). May 1988. 145p. (AI- 
TR—1080). NTIS, PC A07/MF AO1. 

This thesis describes Optimist, an optimizing compiler for 
the Concurrent Smalltalk language developed by the Concurrent 
VLSI Architecture Group. Optimist compiles Concurrent Smalltalk 
to the assembly language of the Message-Driven Processor (MDP). 
The compiler includes numerous optimization techniques such as 
dead code elimination, data-flow analysis, constant folding, move 
elimination, concurrency analysis, duplicate-code merging, tail for- 
warding, use of register variables, as well as various MDP-specific 
optimizations in the code generator. The MDP presents some 
unique challenges and opportunities for compilation. Due to the 
MDP’s small memory size, it is critical that the size of the generat- 
ed code be as small as possible. The MDP is an inherently concur- 
rent processor with efficient mechanisms for sending and receiving 
messages; the compiler takes advantage of these mechanisms. The 
MDP’s tagged architecture allows very efficient support of object- 
oriented languages such as Concurrent Smalltalk. The initial goals 
for the MDP were to have the MDP execute about twenty instruc- 
tions per method and contain 4096 words of memory. This compil- 
er shows that these goals are too optimistic-most methods are 
longer, both in terms of code size and running time. Thus, the 
memory size of the MDP should be increased. 


26149 (AD-A—203214/2/XAB) Decomposition of linear 
programs using parallel computation. Technical report. Ho, 
J.K.; Lee, T.C.; Sundarraj, R.P. (Tennessee Univ., Knox- 
ville (USA). Management Science Program). Dec 1988. 26p. 
(MSP—87-4-REV). NTIS, PC A03/MF AOl1. 

Revision of AD-A191 718, dated Jul 87. 

This paper describes DECOMPAR: an implementation of 
the Dantzig-Wolfe decomposition algorithm: for block-angular 
linear programs using parallel processing of the subproblems. The 
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software is based on a robust experimental code for LP decomposi- 
tion and runs on the CRYSTAL multicomputer at the University of 
Wisconsin-Madison. Initial computational experience is reported. 
Promising directions in future development of this approach are 
discussed. 


26150 (AD-A—203241/5/XAB) Architecture studies and 
system demonstrations of optical parallel processor for AI 
(artificial intelligence) and NI (neural intelligence). Semiannu- 
al report. Lee, S.H. (California Univ., San Diego (USA)). 1 
Oct 1988. 34p. NTIS, PC A03/MF AO1. 

During the last six months, the results of studies on existing 
parallel computing architectures for AI and NI were applied to de- 
velop the Programmable OptoElectronic Multiprocessor (POEM) 
architecture. The goal was to design a scalable architecture suitable 
for AI and ultimately for NI that will take full advantage of the 
hybrid nature of opto-electronic technologies. In the POEM system 
this is achieved by implementing all communication using phonton- 
ics and all logic in their local interconnections using electronics. 


26151 (AD-A—203348/8/XAB) SpringNet: a network of 
multiprocessors for hard real-time. Final report. Stankovic, 
J.A.; Ramamritham, K. (Massachusetts Univ., Amherst 
(USA)). Oct 1988. 9p. NTIS, PC A02/MF AO1. 

The Spring project has been very active in multiple areas of 
real-time computing. Significant results were developed in many as- 
pects of real-time scheduling, in real-time operating system design, 
in real-time transactions, and in time-constrained communication 
protocols. We have also made progress in implementing a software 
(simulation) testbed, in developing a hardware operating system 
kernel testbed called SpringNet, and in implementing real-time 
transactions on a hardware testbed called CARAT. The authors 
also began a substantial research effort concerning dependable real- 
time systems, and provide a brief overview of the status and plans 
for the Spring project as a whole. 


26152 (ANL—89/2) Rationale for the proposed standard 
for a generic package of elementary functions for Ada. Dritz, 
K.W. (Argonne National Lab., IL (USA)). Mar 1989. Con- 
tract W-31109-ENG-38. 17p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010282/JAW. 

This paper supplements the "Proposed Standard for a Ge- 
neric Package of Elementary Functions for Ada,” written by the 
ISO-IEC/JTC1/SC22/WG9 (Ada) Numerics Rapporteur Group 
for presentation to WG9. Based on recommendations made jointly 
by the ACM SIGAda Numerics Working Group and the Ada- 
Europe Numerics Working Group, the proposed elementary func- 
tions standard is the first of several anticipated collateral standards 
to address the interrelated issues of portability, efficiency, and ro- 
bustness of numerical software written in Ada. Organized as a 
series of questions and answers, this supplement outlines the reason- 
ing by which the proposed standard came to acquire certain fea- 
tures and exclude others. 20 refs. 


26153 (ANL/MCS-TM—129) ELEFUNT test results 
using Titan Fortran under Ardent UNIX{reg<sign} 2.0 on 
the Titan. Cody, W.J. (Argonne National Lab., IL (USA). 
Mathematics and Computer Science Div.). Mar 1989. Con- 
tract W-31109-ENG-38. 17p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89010233/JAW. 

This report discusses testing of the regular and ‘fast’ ele- 
mentary function libraries supplied with Titan Fortran on the 
Ardent Titan computer in the Mathematics and Computer Science 
Division's Advanced Computing Research Facility. Performance 
tests were conducted using the ELEFUNT suite of programs from 
the book Software Manual for the Elementary Functions by Cody 
and Waite. The quality of Titan arithmetic was checked with the 
MACHAR and PARANOIA programs. 10 refs., 4 tabs. 


26154 (ANL/TM—467) ANL supplement to the CA- 
Disspla user's manual. Thommes, M.M.; Larson, E.M. (ed.). 
(Argonne National Lab., IL (USA)). Mar 1989. Contract 
W-31109-ENG-38. 43p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89010290/JAW. 

The ANL -Supplement to the CA-DISSPLA USER'S 
MANUAL (ANL/TM 467) summarizes installation-dependent op- 
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tions and features of Disspla; this Supplement supersedes Using 
Cuechart, Tellegraf, and Disspla at ANL (ANL/TM 433). The in- 
formation in this Supplement applies to version 10.5 of Disspla 
(which is currently installed in CMS, in MVS batch, and in several 
Argonne VAX/VMS systems), to Disspla 11.0 on the VAX 8700, 
and to version 10.0 of Disspla (which is currently installed on the 
Cray X-MP/14 under UNICOS). Unless this Supplement states oth- 
erwise, you should write Disspla programs according to instruc- 
tions in the CA-Disspla User's Manual. This chapter contains infor- 
mation common to Disspla as installed in CMS, MVS, VAX/VMS, 
and UNICOS. (Chapter Two contains information specific to using 
Disspla in each of these computer systems.) 9 tabs. 


26155 (ANL/TM—468) CTD [Computing and Telecom- 
munications Division] Software Library maintenance tools for 
MIS [Management Information System] software. Clark, 
L.M.; Larson, E.M. (ed.); Caruthers, C.M. (ed.). (Argonne 
National Lab., IL (USA)). Mar 1989. Contract W-31109- 
ENG-38. 3lp. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89010294/JAW. 

This paper discusses the following topics on the CTD soft- 
ware library maintenance tools for MIS software: program mainte- 
nance activities; routine activities; SDM/70 request to librarian ac- 
counting; job stream selections and definitions; and operations 
during system prompt sessions. (LSP) 


26156 (BNL—42517) Notes fer new PC owners. Fuchel, 
K. (Brookhaven National Lab., Upton, NY (USA)). Jan 
1989. Contract AC02-76CH00016. 10p. NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010571/ 
JAW. 

As in many of life’s situations, the understanding of the basic 
facts and principles involved, and the setting of sound ground rules, 
lays the foundation for a harmonious working relationship. So it is 
with one’s computer. These notes hope to clarify these principles, 
grouped under the following topics: basic terminology; hardware; 
use and care of floppies; hard disk and file management; using 
DOS; applications for the PC; the people who can help you; sup- 
plies-stock items; and glossary. 


26157 (CONF-881281—) 1988 workshop on human-ma- 
chine symbiotic systems. Parker, L.E.; Weisbin, C.R. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract ACOS5- 
840R21400. 6p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89010170/JAW. 

From Workshop on human-machine symbiotic systems; Oak 
Ridge, TN, USA (5 Dec 1988). 

This report presents the proceedings of the 1988 Workshop 
on Human-Machine Symbiotic Systems. Held December 5-6, 1988 
in Oak Ridge, Tennessee, the workshop served as a forum for the 
discussion of several critical issues in human-machine symbiosis: 
human-machine communication, autonomous task planning and exe- 
cution monitoring for heterogeneous agents, dynamic task alloca- 
tion, human-machine system architecture, and machine learning via 
experience and human observation. 


26158 (CONF-890372—5) NCUBE{trademark} imple- 
mentation of some heuristics and an optimal algorithm for 
large-scale assignment problems. Culioli, J.C.; Glover, C.W.; 
Jones, J.P.; Roe, C. (Oak Ridge National Lab., TN (USA)). 
1989. Contract AC05-840R21400. 5p. NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010266/ 
JAW. 

From 4. hypercube, concurrent computers and applications; 
Monterey, CA, USA (6 Mar 1989). 

In order to solve some Fire Control Problems, we consider 
the standard assignment problem: Minimize z = =/sub i/ =/sub j/ 
c(ij) x(ij), subject to Z/sub i/ x(ij) = =/sub j/ x(ij) = 1, with 1 Si 
=n, 1 Sj S m, and x(ij) € {l<-brace}0,1{r—brace}. We are spe- 
cially interested in large scale problems such that n and m = 100. 
We compare heuristics based on the Least Cost Rule and Vogel's 
Approximation Method, and the Hungarian Method. Our study fo- 
cuses on the parallel implementation strategies on hypercube con- 
current computers and on the solution optimality given the compu- 
tational load. We describe implementations on an NCUBE (Beaver- 
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ton, OR) hypercube. We also introduce scenarios which use a com- 
bination of different heuristics in order to get as fast as possible sub- 
optimal solutions. 5 refs., 4 figs. 


26159 (CONF-890372—6) Concurrent multi-resolution 
image analysis. Christensen, H.I.; Jones, J.P. (Oak Ridge 
National Lab. TN (USA)). 1989. Contract ACO0S5- 
840OR21400. 9p. NTIS, PC A02/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89010261/JAW. 

From 4. hypercube, concurrent computers and applications; 
Monterey, CA, USA (6 Mar 1989). 

Since most image analysis tasks are computationally expen- 
sive, it is often desirable to perform a course operation which 
quickly selects areas of an image for more detailed analysis. To sim- 
plify the analysis a multi-level representation might be adapted. Al- 
ternatively more computational resources might be used to speed- 
up analysis or a combination of smart” algorithms and powerful 
architectures might be employed. Hypercube architectures have 
been used for image analysis during the last 5 years, but to our 
knowledge iio one has yet tried to use it for processing of multi- 
level image representations. Special “pyramid” architectures have 
been designed for processing of multi-level representations. A com- 
parison between an artificial pyramid architecture and the more 
general hypercube architecture will be reported for a number of 
tasks which are commonly used in manipulation of pyramid data 
structures. An implementation of a subroutine library is used to 
obtain timing results to investigate experimentally the use of a hy- 
percube architecture for medium grained pyramid data operations. 
13 refs., 8 figs., 1 tab. 


26160 (CONF-890372—7) Concurrent spatio-temporal 
image analysis. Christensen, H.I. (Oak Ridge National Lab., 
TN (USA)). 1989. Contract AC05-840R21400. 5p. NTIS, 
PC A02/MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89010260/JAW. 

From 4. hypercube, concurrent computers and applications; 
Monterey, CA, USA (6 Mar 1989). 

Description and analysis of dynamically changing scenes in 
reai-time based on sequences of images is difficult due to the large 
amount of data. To obtain an acceptable performance one of two 
approaches is normally adapted. The first approach is based on 
dedicated algorithms, while the second is based on special hard- 
ware architectures. Generality is sacrificed for speed in both ap- 
proaches. The algorithmic approach might be suited for industrial 
application where the scenario is well-controlled and constrained, 
but it will inhibit easy adaptation to new applications. The method 
based on special hardware is in general expensive to develop and/ 
or buy. To enable progress towards versatile systems operating in 
real-time new concepts are required. An alternative formulation 
based on organization of data in a spatial and temporal context is 
presented here. Recent work in multi-level data representation has 
indicated it might be possible to develop efficient methods for de- 
scription and interpretation of composite motion patterns. These 
methods exploit Nyquist’ rule of sampling, i.e., if the optimal sam- 
pling frequency may be determined, it is possible to optimize use of 
available computational resources. 12 refs., 3 figs. 


26161 (CONF-890372—9) A tool to aid in mapping com- 
putational tasks to a hypercube. Einstein, J.R.; Glover, 
C.W.; Dickens, M. (Oak Ridge National Lab., TN (USA)). 
1989. Contract AC05-840R21400. 6p. NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89010320/ 
JAW. 

From 4. hypercube, concurrent computers and applications; 
Monterey, CA, USA (6 Mar 1989). 

We describe a tool to aid in static scheduling of precedence- 
constrained tasks on nodes of a hypercube computer. The tool is 
useful where the sequential program is suitable for large-grained de- 
composition, i.e., where message-passing times are negligibly small 
compared to task execution times. The tool is also useful for small 
sets of tasks, or for quasi-periodic sets of tasks, even where mes- 
sage-passing times are not negligible. Quasi-periodic sets of tasks 
arise when the computation is dominated by loops over a group of 
tasks which are the same or nearly the same for each iteration of 
the loop---for example, programs for the dynamics and kinematics 
of robotic manipulators. 1 ref., 5 figs., 1 tab. 
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26162 (CONF-890372—10) Instruction timings and mes- 
sage passing performance of the connection machine 2. Ste- 
vens, R.; McDonough, P. (Argonne National Lab., IL 
(USA)). 6 Mar 1985. Contract W-31109-ENG-38. 8p. NTIS, 
PC A02/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89010689/JAW. 

From 4. hypercube, concurrent computers and applications; 
Monterey, CA, USA (6 Mar 1989). 

In this study we have investigated various methods of col- 
lecting low level C/Paris instruction execution times, including 
some of those instructions for message passing. We have written an 
adaptive timing code to collect actual execution times for single in- 
structions and code fragments. This adaptive scheme reduces the 
runtime needed to collect the benchmark data without loss of accu- 
racy. Several different CM-2 front ends were used, however due to 
space limitations only a subset of the data for the Sun-4 front end is 
presented here. We have started investigating message passing per- 
formance, with early results of a simple five dimensional grid pre- 
sented. Communication patterns typical in both numeric and nonnu- 
meric large scale computations will ultimately be measured. The re- 
sults obtained in this study can be useful for optimizing CM-2 pro- 
grams and understanding choices during implementation of C/Paris 
programs. One small example of how the instruction timing data 


could be used to estimate code fragment execution time is present- 
ed. 5 refs. 


26163 (CONF-890522—2) Autonomous discovery and 
learning by a mobile robot in unstructured environments. Pin, 
F.G.; de Saussure, G.; Spelt, P.F.; Barnett, D.L.; Killough, 
S.M.; Weisbin, C.R. (Oak Ridge National Lab., TN (USA)). 
1988. Contract AC05-84OR21400. 15p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89001525/ 
JAW. 

From International conference on robotics and automation; 
Scottsdale, AZ, USA (14 May 1989). 

This paper presents recent research activities at the Center 
for Engineering Systems Advanced Research (CESAR) in the area 
of autonomous discovery and learning of emergency and mainte- 
nance tasks in unstructured environments by a mobile robot. The 
methodologies for learning basic operating principles of control de- 
vices, and for using the acquired knowledge to solve new problems 
with conditions not encountered before are presented. The algo- 
rithms necessary for the robot to discover problem-solving se- 
quences of actions, through experimentation with the environment, 
in the two cases of immediate feedback and delayed feedback are 
described. The inferencing schemes allowing the robot to classify 
the information acquired from a reduced set of examples and to 
generalize its knowledge to a much wider problem-solving domain 
are also provided. A demonstration of the successful implementa- 
tion of the algorithms on our HERMIES-IIB autonomous robot is 
then presented. 8 refs., 2 figs. 


26164 (DOE/ER/25063—1) Implementation of a hyper- 
cube database system: Annual report, July 1988 to February 
1989, Pfaltz, J.L.; Son, S.H.; French, J.C. (Virginia Univ., 
Charlottesville (USA). School of Engineering and Applied 
Science). Mar 1989. Contract FG05-88ER25063. 3l1p. 
(UVA—527387/CS89/101). NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010474/JAW. 

At that time the principal investigators had already been 
working on the development of a database interface that would be 
appropriate for a hypercube implementation. However, the pre- 
dominant thrust of that research had been towards developing a se- 
mantic data model which has been traditionally viewed as more ap- 
propriate for expert and artificial reasoning systems. We realized at 
that time that such a database implementation would be incomplete 
unless it also had a full capability for representing and accessing 
scientific data, by which we commonly mean array data. To sup- 
port one kind of data without an equivalent capability of supporting 
all kinds of data would be futile. Still, it required this grant to 
direct a significant portion of our energies towards the representa- 
tion of scientific data. In this report, we will concentrate primarily 
on our efforts to represent array types of data although it can not 
be entirely separated from our overall goal of representing all types 
of data in new ways that are particularly appropriate to a parallel 
processing environment. 18 refs. 
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26165 (DOE/ER/60467—T1) Computer-assisted model- 
ing: Contributions of computational approaches to elucidating 
macromolecular structure and function: Final report. Walton, 
S. (ed.). (National Research Council, Washington, DC 
(USA). Committee on Computer-Assisted Modeling). 1987. 
Contract FG01-86ER60467. 183p. OSTI - National Acade- 
my Press, 2101 Constitution Ave., NW, Washington, DC 
20418 $3.00. Order Number T189009093/JAW. 

The Committee, asked to provide an assessment of comput- 
er-assisted modeling of molecular structure, has highlighted the 
signal successes and the significant limitations for a broad panoply 
of technologies and has projected plausible paths of development 
over the next decade. As with any assessment of such scope, differ- 
ing opinions about present or future prospects were expressed. The 
conclusions and recommendations, however, represent a consensus 


of our views of the present status of computational efforts in this 
field. 


26166 (DPST—89-234) The GRIPS program: User 
manual. Honeck, H.C. (Savannah River Lab., Aiken, SC 
(USA)). 1 Feb 1989. Contract AC09-76SRO00001. 23p. 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89010412/JAW. 

We must come to grips with the problem of maintaining 
source code for a variety of computers. Ideally, we would like to 
maintain ONE set of source code on the VAX in a scattered form 
(one subroutine per file). We could then use the GRIPS program to 
produce other sets of source code for other computers such as the 
SCS-40, Crays, IBMs, and PCs. This paper describes the execution 
of GRIPS and the format of the directives. 


26167 (DPST—89-235) The FLASH program: Timing 
studies. Honeck, H.C. (Savannah River Lab., Aiken, SC 
(USA)). 10 Dec 1988. Contract AC09-76SRO00001. 18p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89010400/JAW. 

The FLASH Program solves the finite-difference form of 
the few-group neutron diffusion equation in three-dimensional rec- 
tangular, cylindrical, and hexagonal geometries. FLASH is intend- 
ed to replace the ORTHOGRIM and GRIMHX modules in the 
JOSHUA System. FLASH was designed for optimum performance 
on vector processing computers such as the CRAY-XMP. The de- 
velopment is being done in several parts. Part 1 was the design 
phase resulting in the performance predictions documented in the 
report issued on May 25, 1987. It was predicted that a two-group 
problem with about 21,000 meash points could be solved in a few 
seconds on a CRAY-XMP. Part 2 was the measurement of the per- 
formance of the first computer-independent version of FLASH on 
various computers. These measurements are reported in this docu- 
ment. Part 3 will be the optimization of one or more computcz-de- 
pendent versions of FLASH. The final parts of the development 
will be the integration of FLASH into the JOSHUA System and 
the preparation of one or more kinetics versions. It is clear that a 
single computer-independent version of a program is not optimum 
for all computers. It is also clear that a program weil designed for a 
generic vector processing computer will give good performance on 
a wide variety of computers. This appears to be especially true for 
the CRAY where very few special purpose subroutines and compil- 
er directives will be required. The CFT compiler appears to recog- 
nize most vectorizable parts of the program without guidance from 
compiler directives. The IBM compiler appears to be more depend- 
ent on compiler directives and hence will require more tuning. The 
critical parts of FLASH were isolated into a few subroutines which 
can be readily optimized for specific computers. 6 tabs. 


26168 (EGG-M—20887) Electronic information delivery 
at the job site. Schurman, D.L.; Kincaid, J.P. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1988. Contract ACO07- 
761D01570. 5p. (CONF-8808208—1). NTIS, PC A03/MF 
po OSTI; 1; GPO Dep. Order Number DE89009726/ 
AW. 

From IEEE international conferenceon system man and cy- 
bernetics; Beijing, China (1 Aug 1988). 

The United States Department of Defense is actively investi- 
gating the usefulness of presenting procedural information for oper- 
ation and maintenance of equipment on small, often hand-held, 
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computers. The basic concept that is being explored is: the presen- 
tation of information that is necessary to job performance by means 
of computers rather than by means of text and drawings printed on 
paper. The Idaho National Engineering Laboratory (INEL) assisted 
the US Army Research Institute for the Behavioral and Social Sci- 
ences (ARI) in performing a test and evaluation of a prototype 
device that was an instantiation of the electronic information deliv- 
ery concept. The prototype device is called the Personal Electronic 
Aid to Maintenance (PEAM). The device was tested as a substitute 
for technical manuals when being used by US Army mechanics in 
the repair of the fire control system of the M1 Abrams tank. This 
test and evaluation of the PEAM prototype revealed several gener- 
al problems for the electronic delivery of information in terms of 
the human-computer interaction involved. It became clear, for ex- 
ample, that formatting and graphical standards that apply to paper 
manuals will not apply to electronically presented procedures. An- 
other problem that appeared was the problem of losing one’s place 
in a trouleshooting or other branching procedure. These, and other, 
problems are presented in this paper and suggestions are made for 
resolution of some, but not all, of these problems. 8 refs., 1 tab. 


26169 (EGG-SSRE—8137) MIRAP, microcomputer reli- 
ability analysis program. Jehee, J.N.T. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Jan 1989. Contract ACO07- 
761D01570. 33p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89009749/JAW. 

A program for a microcomputer is outlined that can deter- 
mine minimal cut sets from a specified fault tree logic. The speed 
and memory limitations of the microcomputers on which the pro- 
gram is implemented (Atari ST and IBM) are addressed by reduc- 
ing the fault tree’s size and by storing the cut set data on disk. Ex- 
tensive well proven fault tree restructuring techniques, such as the 
identification of sibling events and of independent gate events, re- 
duces the fault tree’s size but does not alter its logic. New methods 
are used for the Boolean reduction of the fault tree logic. Special 
criteria for combining events in the ‘AND’ and ‘OR’ logic avoid 
the creation of many subsuming cut sets which all would cancel out 


due to existing cut sets. Figures and tables illustrates these methods. 
4 refs., 5 tabs. 


26170 (LA-UR—88-3656) Detection of anomalous com- 
puter session activity. Vaccaro, H.S. (Los Alamos National 
Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 24p. 
(CONF-890536—2). NTIS, PC A03/MF AOl - OSTIT; 1; 
GPO Dep. Order Number DE89003607/JAW. 

From Symposium on security and privacy; Oakland, CA, 
USA (1 May 1989). 

This paper describes recent Los Alamos National Laborato- 
ry (LANL) applications of research into automated anomaly detec- 
tion. In the context of computer security, anomaly detection seeks 
to identify events shown in audit records that are inconsistent with 
routine operation and therefore may be indicative of an intrusion 
into the computer, serious human errors, or malicious behavior by a 
legitimate user. Access by an intruder, execution of '’Trojan horses” 
and "’viruses,” as well as malicious, destructive behavior are all as- 
sumed to produce anomalous events that are recorded in a comput- 
er audit trail. This trail, perhaps with augmented data collection ca- 
pabilities, is processed, in real-time, to detect such events, alert a 
knowledgeable computer security officer to the threat, and help re- 
solve the situation. 3 refs., 6 figs. 


26171 (N—89-15648) Machine characterization and 
benchmark performance prediction. Saavedra-Barrera, R.H. 
(California Univ., Berkeley (USA)). Dec 1988. 80p. (NASA- 
CR—177511; NAS—1.26:177511). NTIS, PC AO5/MF AOl1. 

From runs of standard benchmarks or benchmark suites, ii is 
not possible to characterize the machine nor to predict the run time 
of other benchmarks which have not been run. A new approach to 
benchmarking and machine characterization is reported. The cre- 
ation and use of a machine analyzer is described, which measures 
the performance of a given machine on FORTRAN source lan- 
guage constructs. The machine analyzer yields a set of parameters 
which characterize the machine and spotlight its strong and weak 
points. Also described is a program analyzer, which analyzes FOR- 
TRAN programs and determines the frequency of execution of 
each of the same set of source language operations. It is then 
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shown that by combining a machine characterization and a pro- 
gram characterization, we are able to predict with good accuracy 
the run time of a given benchmark on a given machine. Character- 
izations are provided for the Cray-X-MP/48, Cyber 205, IBM 
3090/200, Amdahl 5840, Convex C-1, VAX 8600, VAX 11/785, 
VAX 11/780, SUN 3/50, and IBM RT-PC/125, and for the follow- 
ing benchmark programs or suites: Los Alamos (BMK8AI1), Bas- 
kett, Linpack, Livermore Loops, Madelbrot Set, NAS Kernels, 
Shell Sort, Smith, Whetstone and Sieve of Erathostenes. 


26172 (N—89-16170) Partitioning strategy for efficient 
nonlinear finite element dynamic analysis on multiprocessor 
computers. Noor, A.K.; Peters, J.M. (National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center). Jan 1989. 38p. (NASA-TP—2850; L— 
16476; NAS—1.60:2850). NTIS, PC A03/MF AO1. 

Original contains color illustrations. 

A computational procedure is presented for the nonlinear 
dynamic analysis of unsymmetric structures on vector multiproces- 
sor systems. The procedure is based on a novel hierarchical parti- 
tioning strategy in which the response of the unsymmetric and anti- 
symmetric response vectors (modes), each obtained by using only a 
fraction of the degrees of freedom of the original finite element 
model. The three key elements of the procedure which result in 
high degree of concurrency throughout the solution process are: (1) 
mixed (or primitive variable) formulation with independent shape 
functions for the different fields; (2) operator splitting or restructur- 
ing of the discrete equations at each time step to delineate the sym- 
metric and antisymmetric vectors constituting the response; and (3) 
two level iterative process for generating the response of the struc- 
ture. An assessment is made of the effectiveness of the procedure 
on the CRAY X-MP/4 computers. 


26173 (ORNL/TM—10832) The Marine Corps Enlisted 
Personnel Information Delivery System (MC-EPIDS): Proto- 
type design. Truett, L.F.; Bowman, C.S.; Rascoll, R.P.; 
Flanagan, D.M. (Oak Ridge National Lab., TN (USA)). 
Mar 1989. Contract AC05-840R21400. 10lp. NTIS, PC 
A06/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89008967/JAW. 

The Marine Corps Enlisted Personnel Information Delivery 
System (MC-EPIDS) provides Marine Corps manpower analysts 
with computer-based tools for retrieving, displaying, and analyzing 
historical enlisted manpower statistics. This report describes the 
prototype version of MC-EPIDS. The prototype is implemented 
using the Statistical Analysis System (SAS) language. Data are 
stored in SAS datasets; procedural programming is in Base SAS; 
menu generation is supported by SAS/AF; and graphic displays are 
produced by SAS/GRAPH. The development of MC-EPIDS re- 
quired extensive research to overcome restraints caused by hard- 
ware, telecommunications, and SAS language limitations. 7 figs. 


26174 (ORNL/TM—11075) Application of theta func- 
tions for numerical evaluation of complete elliptic integrals of 
the first and second kinds. Lee, D.K. (Oak Ridge National 
Lab., TN (USA)). Mar 1989. Contract AC05-840R21400. 
24p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89010191/JAW. 

An approximation method based on the use of theta func- 
tions is shown to be efficient and useful in numerical evaluation of 
complete elliptic integrals of the first and second kinds, K(k) and 
E(k), respectively. The integrals are expressed in terms of power 
series of the form 2a/sub n/q/sup n2/, 0 = q < 1, where q is the 
nome determined uniquely from a given value of the argument k. 
The series converse very rapidly except for small domains near 
{vert—bar}k{vert—bar} = 1, where they either converge slowly 
or fail to converge. When applied on Cray 2 computers for 0 = k? 
= 0.9955, the procedure is found to be more efficient than both the 
Chebyshev approximations of the Hastings form and the standard 
Gauss arithmetic-geometric mean process. Numerical results that 
demonstrate the accuracy and efficiency of the approximation 
method are presented. 8 refs., 8 tabs. 
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26175 (PB—89-146096/XAB) High-performance precon- 
ditioning. van der Vorst, H.A. (Technische Hogeschool 
Delft (Netherlands). Dept. of Mathematics and Informatics 
Computer Science). 1988. 2lp. (REPT—88-54). NTIS, PC 
E03/MF AOl1. 

The discretization of secoad order elliptic partial differential 
equations over 3D rectangular regions leads in general to very 
large sparse linear systems. Because of their huge order and their 
sparseness, these systems can only be solved by iterative methods 
using powerful computers, e.g., vector supercomputers. Most of 
those methods are only attractive when used in combination with a 
so-called preconditioning matrix. Unfortunately, the more-effective 
preconditioners, like SSOR and incomplete decompositions, do not 
perform very well on most vector computers if used in a straight- 
forward manner. It is shown how, for these preconditioners, a 
rather high performance can be achieved. 


26176 (PB—89-856785/XAB) Fifth-generation comput- 
ers. January 1983-February 1989 (Citations from the Comput- 
er data base). Report for January 1983-February 1989. (Na- 
tional Technical Information Service, Springfield, VA 
(USA)). Mar 1989. 90p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-853313. 

This bibliography contains citations concerning the research 
and development of fifth-generation computers with Japan and the 
United States as leading competitors. Topics include hardware as- 
pects, logic and languages, parallel processing, and data-base sys- 
tems. Government-supported long-term programs and international 
corporate activities are discussed. (This updated bibliography con- 
tains 192 citations, 11 of which are new entries, to the previous edi- 
tion.) 


26177 (SAND—87-0991) A summary of the HAWK pri- 
mitives. Holmes, V.; Harris, D.L.; Piorkowski, K.M. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1989. Con- 
tract AC04-76DP00789. 55p. NTIS, PC A04/MF AOl - 
OST}; 1; GPO Dep. Order Number DE89009677/JAW. 

This report contains a concise, updated description of the 
HAWK operating system primitives and serves as a quick reference 
for their use. The window-related functions are also described. 


26178 (SAND—88-0796) A review of user interface 
design techniques with applications to the Crypto Algorithm 
Message Processor (CAMP). Chao, B.P. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1989. Contract 
AC04-76DP00789. 3lp. NTIS, PC A03/MF AO! - OST; 1; 
GPO Dep. Order Number DE89010527/JAW. 

This report presents a historical perspective of the difficul- 
ties associated with user interface design and a review of interface 
design techniques. Included in the report is an application using 
rapid-interface-prototyping to the development of CAMP’s user 
interface. 24 refs., 2 tabs. 


26179 (SAND—88-3198) Security policy concepts for mi- 
croprocessor-based systems. Axline, R.M. Jr.; Ormesher, 
R.C. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1989. Contract AC04-76DP00789. 44p. NTIS, PC 
A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89010521/JAW. 

This report presents security policies for microprocessor- 
based systems and gives an example of how to enforce these poli- 
cies, using an independent, hardware-based monitor, in a hypotheti- 
cal single-processor system. The purpose of these policies is to 
detect erroneous behavior of the microprocessor system and to 
guarantee that accesses (read, write, or execute), by executable 
procedures,to the various system resources (other procedure, data 
areas, and peripheral ports) are in accordance with rules that are 
defined precisely and completely. We present the main result of our 
research as a "Second-Order Security Policy”, which describes a 
segmentation of system resources into a number of “Blocks” and 
defines access rights of each "Process Block” to all Blocks in the 
system. The hardware-monitor example is a conceptual design of an 
independent monitor that we believe can be built to enforce the 
second-order policy in real time. This approach will be effective in 
preventing erroneous accesses to data structures and peripherals 
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and in detecting errors in the transfer of program control from 
Block to Block. 9 refs., 11 figs., 3 tabs. 


26180 (SAND—88-3386) Administrative toois for UNIX 
system security. Duggan, D.P. (Sandia National Labs., Al- 
buqueraue. NM (USA)). Jan 1989. Contract AC04- 
76DP00789. 78p. NTIS, PC AO5 - OSTI. Order Number 
DE89010524/JAW. 

There seems to be little real help for the new system admin- 
istrator of a UNIX system with regards to system security. This is 
especially true if the person is coming from a different operating 
system. To help the administrator to learn the security features on 
the system, and some possible security holes, there needs to be a sei 
of tools that can be used to audit the system and teach the adminis- 
trator, or user, where some problems might be. A set of tools de- 
signed for this purpose is described within. 11 refs. 


26181 (SAND—89-0260) Data analysis methods for flash 
thermal diffusivity experiments. Sweet, J.N. (Sandia National 
Labs., Albuquerque, NM (USA)). Feb 1989. Contract 
AC04-76DP00789. 89p. NTIS, PC A05/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89010274/JAW. 

New methods, based on nonlinear least squares techniques, 
are presented for reducing flash diffusivity data obtained on layered 
composite samples. Analytical solutions to the transient heat con- 
duction equation are derived by the Laplace transform technique 
for the cases of two and three layer samples with interfacial ther- 
mal resistance between the layers and thermal losses at the external 
boundaries. The use of the analytical solutions in least squares fit- 
ting programs is then discussed, with emphasis on the two layer 
problem. A description of FORTRAN computer programs which 
implement the calculations is given, with emphasis on the non- 
linear least squares fitting routine LSTSQRSL3. This program can 
determine the external boundary thermal loss factor and either the 
thermal diffusivity of one of the layers or the interfacial resistance 
between the layers. Two examples of the use of this program are 
given. In the first, the thermal diffusivity of an alumina layer in a 
graphite-alumina sample is determined, and in the second, the diffu- 
sivity of an enamel paint on a stainless steel substrate is determined. 
34 refs., 12 figs., 2 tabs. 


26182 (UCRL—99893) Partitioning a finite difference 
code for a local memory multiprocessor. Lawver, B. (Law- 
rence Livermore National Lab., CA (USA)). 6 Mar 1989. 
Contract W-7405-ENG-48. 3p. (CONF-890372—8). NTIS, 
PC A02/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89010223/JAW. 

From 4. hypercube, concurrent computers and applications; 
Monterey, CA, USA (6 Mar 1989). 

e TSAR code, a 3d finite difference EM model, was par- 

titioned into parallel modules where each processor computed a 
subset of the 3d mesh. The multiprocessor was arranged in a square 
mesh of processors with the full range of one dimension in each 
processor and sub ranges in the other dimensions. Finding the 
range and checking for independence of array elements over those 
sub ranges is the main problem of partitioning. In addition with 
local memory multiprocessors, the array elements are distributed 
over the processors’ local memory and a communications structure 
must be available which allows non-local elements to be assessed. 
Element communications must be fast enough or few enough to 
allow good utilization of the processor compute power. Automated 
partitioning was not available, but recent work provides some hope 
in this area. TSAR stands for Time-Domain Scattering and Re- 
sponse software that has been used for many years to model elec- 
tric and magnetic waves in a three dimensional box. This code was 
partitioned to run on the SPRINT processor. SPRINT is a Systolic 
Processor with a Reconfigurable Interconnection Network of Tran- 
sputers. It incorporates 64 floating point transputers. Results of this 
partitioning resulted in performance nearly equal to a CRAY XMP 
for identical problems. 4 refs., 3 figs. 


26183 (UCRL—100315) Performance evaluation for data 
flow architectures: A summary of discussions from the Santa 
Fe workshop. McGraw, J.R. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1989. Contract W-7405-ENG-48. 10p. 
(CONF-8905101—1). NTIS, PC A02/MF A0Oi - OSTI; 1; 
GPO Dep. Order Number DE89008023/JAW. 
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From Workshop on instrumentation for future parallel sys- 
tems; Los Alamos, NM, USA (19 May 1989). 

This paper summarizes approximately four hours of discus- 
sion held at the Santa Fe Workshop on Parallel Architecture Eval- 
uation. The general topic of the discussion centered on perform- 
ance evaluation techniques and measurement tools appropriate for 
data flow computers. In this paper, as much of the discussion as 
possible has been extracted and organized in a form that is clearer 
for readers to follow. The paper contains four major sections. The 
first section gives some very brief background information on data 
flow computing to provide a framework for the topics that follow. 
The second section examines several major implications that the 
data flow architecture approach has on the issue of performance 
measurement and evaluation. The third section identifies the pri- 
mary measurement objectives that the discussion group listed as 
being important to study. The fourth section presents tools the 
group highlighted as possible techniques for getting to the impor- 
tant measurements. 2 refs., 1 fig. 


26184 (UCRL—i00668) The Delta-t transport protocol: 
Features and experience useful for high performance net- 
works. Watson, R.W. (Lawrence Livermore National Lab., 
CA (USA)). 1989. Contract W-7405-ENG-48. 14p. (CONF- 
8905114—i). NTIS, PC A03/MF A0Ol1 - OSTI; 1; GPO 
Dep. Order Number DE89009259/JAW. 

From International federation of information processing 
workshop on protocols for high-speed networks; Zurich, Switzer- 
land (9 May 1989). 

With the advent of new high performance networks and dis- 
tributed systems there is renewed interest in transport protocol de- 
signs that can support both request/response and stream styles of 
communication. Delta-t is a transport protocol designed to meet 
such goals. Delta-t’s main contribution is in the area of connection 
management, where it achieves hazard free connection management 
without explicit packet exchanges. This paper reviews Delta-t’s fea- 
tures, connection management more generally, and outlines some 
implementation lessons useful for high performance networks. 26 
refs. 


26185 (UCRL—100680) Approximate Bayesian methods 
for nonlinear measurement error models. Anderson, K.K. 
(Lawrence Livermore National Lab., CA (USA)). 22 Mar 
1989. Contract W-7405-ENG-48. 23p. (CONF-8904155—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89009224/JAW. 

From Symposium on the interface of computing science and 
statistics; Orlando, FL, USA (9 Apr 1989). 

Approximations to posterior density functions for the un- 
known parameters in nonlinear measurement error models are pre- 
sented. Three computationally convenient approximations are com- 
pared with exact calculations for a circular model and a location 
finding problem with measurement errors in the locations of the 
sensors. 10 refs., 9 figs. 


26186 Crossbar switch backplane and its application. 
Atac, R.; Cook, A.; Deppe, J.; Fischler, M.; Gaines, L.; 
Husby, D.; Nash, T.; Pham, T.; Zmuda, T. (Advanced 
Computer Program, Fermi National Accelerator Lab., Bata- 
via, IL (US)). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; 36: No. 1, 726- 
730(Feb 1989). (CONF-881103—). 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A crossbar switch backplane design (Bus Switch Backplane) 
based on TI's crossbar switch chip is described. This backplane 
holds a maximum of 16 modules and allows simultaneous communi- 
cations between up to 8 pairs of modules. The aggregate data trans- 
fer rate on the backplane is 160 Mbyte/sec. The Bus Switch Back- 
plane is an essential part of the ACP Multi Array Processor, a su- 
percomputer for site oriented problems. The first application of this 
machine is in Lattice Gauge Theory calculations. The Bus Switch 
Backplane also finds ready application in data acquisition schemes 
based on the ACP multi-microprocessor system. 


26187 Special purpose computers. Alder, B.J. San Diego, 
CA; Academic Press, Inc. (1988). 292p. 
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This book describes computers designed and built for solving 
a specific scientific problem, comparing these computers to general 
purpose computers in both speed and cost. The effort involved, the 
amount of time consumed, and the difficulties encountered in com- 
pleting such projects are also discussed. The special purpose com- 
puters described include the hypercube, the QCD machine, Navier- 
Stokes hydrodynamic solvers, classical molecular dynamic ma- 
chines, and Ising model computers. 


26188 TLB consistency on highly-parallel shared-memory 
multiprocessors. Teller, P.J.; Kenner, R. (Courant Institute 
of Mathematical Sciences, New York Univ., New York, NY 
(US)). pp 184-193 of Proceedings of the twenty-first annual 
Hawaii international conference on system sciences. Hoevel, 
L.W. Piscataway, NJ; IEEE Service Center (1988). 
(CONF-880114—). 

From 21. annual Hawaii international conference on system 
sciences; Kailua-Kona, HI, USA (5 Jan 1988). 

Multiprocessors that store the same shared data in different 
private caches must ensure these caches have consistent copies. 
Almost all known solutions to this cache consistency problem are 
only suitable for architectures with a few tens of processors (PEs). 
Efficient solutions to the TLB (translation lookaside buffer) consist- 
ency problem a special case of the cache consistency problem, can 
be found for highly-parallel, shared-memory multiprocessors 
(HPSMMs) with many hundreds of PEs for the following reasons: 
the number of references to address translation information per 
modification is very large; the cache for storing translation informa- 
tion can be present anywhere on the path from the PEs to memory; 
when the memory mapping needs to be modified, one can often 
select which translation information to change; and obsolete map- 
ping information can be used until permanent changes must be 
made. The authors present three general methods that exploit these 
features and can be used on HPSMMs to maintain TLB consisten- 
cy. Tradeoffs are discussed and are related to overall system per- 
formance. Some interesting issues inherent to the TLB consistency 
problem and the support of a demand-paged virtual memory system 
on a HPSMM are also presented. Their methods demonstrate the 
use of alternative implementations of the classical readers-writers 
algorithm. 


26189 A Darwinian approach to artificial neural systems. 
Dress, W.B.; Knisky, J.R. (Oak Ridge National Lab., Instru- 
mentation and Controls Div., Oak Ridge, TN (US)). pp 572- 
577 of Proceedings of the 1987 IEEE international confer- 
ence on systems, man, and cybernetics. Volume 1. Pis- 
cataway, NJ; IEEE Service Center (1987). (CONF- 
8710124—). 

From IEEE international conference on systems, man, and 
cybernetics; Alexandria, VA, USA (20 Oct 1987). 

Self-organization in artificial neural systems and simulated 
genetic methods for determining functional parameters of such sys- 
tems have been combined. This leads to a model of the genome as a 
self-organizing system on a supra-organism level, and to suggestions 
for a number of experiments to be performed on the abstract genet- 
ic space. The problem of the open system is also addressed in this 
model. A synthetic intelligent system is viewed as an extensible set 
of parameters-the evolved genome. This set also serves as a specifi- 
cation file for individual synthetic organisms, and algorithms for 
network-construction use this set as data for creating specific net- 
works. It is this set of parameters that undergoes mutation and se- 
lection leading to a synthetic organism fulfilling the goals of the 
systems designer. 


26190 Computer based terrain analysis for operational 
planning. Powell, D.R. (Los Alamos Nationai Lab., Los 
Alamos, NM (US)). pp 1022-1026 of Proceedings of the 
1987 IEEE international conference on systems, man, and 
cybernetics. Volume 1. Piscataway, NJ; IEEE Service 
Center (1987). (CONF-8710124—). 

From IEEE international conference on systems, man, and 
cybernetics; Alexandria, VA, USA (20 Oct 1987). 

Analysis of operational capability is an ongoing task for mili- 
tary commanders. In peacetime, most analysis is conducted via 
computer based combat simulations, where selected force structures 
engage in simulated combat to gain insight into specific scenarios. 
The command and control (C/sup 2/) mechanisms that direct 
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combat forces are often neglected relative to the fidelity of repre- 
sentation of mechanical and physical entities. C/sup 2/ capabilities 
should include the ability to plan a mission, monitor execution ac- 
tivities, and redirect combat power when appropriate. This paper 
discusses the development of a computer based approach to mission 
planning for land warfare. The aspect emphasized is the computa- 
tion and representation of relevant terrain features in the context of 
operational planning. 


26191 A methodology for fabrication of intelligent dis- 
crete-event simulation models. Morgeson, J.D.; Burns, J.R. 
(Los Alamos National Lab., Los Alamos, NM (US)). pp 
284-289 of Proceedings of the 1987 IEEE international con- 
ference on systems, man, and cybernetics. Volume 1. Pis- 
cataway, NJ; IEEE Service Center (1987). (CONF- 
8710124—). 

From IEEE international conference on systems, man, and 
cybernetics; Alexandria, VA, USA (20 Oct 1987). 

A methodology for formulation of intelligent discrete next 
event simulations is presented. An appropriate class of problems is 
identified. The relevant literature is cited and notions are borrowed 
from software engineering as well as knowledge engineering. 


26192 Evaluation of vision systems for teleoperated land 
vehicles. Miller, D.P. (Sandia National Labs., Albuquerque, 
NM (US)). pp 476-480 of Proceedings of the 1987 IEEE 
international conference on systems, man, and cybernetics. 
Volume 1. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-8710124—). 

From IEEE international conference on systems, man, and 
cybernetics; Alexandria, VA, USA (20 Oct 1987). 

This paper describes an experimental methodology for com- 
paring vision systems that might be used to control a teleoperated, 
land vehicle. A pilot study compared three forward-looking vision 
systems in two modes of driver interaction: (1) actual remote driv- 
ing, and (2) video simulation. Remote driving has the advantage of 
realism, but is subject to variability in driving strategies and can be 
hazardous to equipment. Video simulation provides a more con- 
trolled environment in which to compare vision-system parameters, 
but at the expense of some realism. If results demonstrate that rela- 
tive differences among the visual systems are consistent in the two 
test modes, then subsequent experimentation, aimed at optimizing 
vision-system parameters will rely on the more cost-effective, 
video-simulation approach. The results of the pilot study will be 
discussed in the conference session. 


26193 Relevant literature in support of knowledge-based 
simulation models. Colston, E.; Burns, J.D. (Los Alamos 
National Lab., Los Alamos, NM (US)). pp 130-134 of Pro- 
ceedings of the 1987 IEEE international conference on sys- 
tems, man, and cybernetics. Volume 1. Piscataway, NJ; 
IEEE Service Center (1987). (CONF-8710124—). 

From IEEE international conference on systems, man, and 
cybernetics; Alexandria, VA, USA (20 Oct 1987). 

This article describes and references the relevant literature 
related to knowledge-based simulation. There are essentially ten 
areas of literature that wouid likely contain relevant articles. They 
are the management science/operations research literature, the sim- 
ulation (and modeling) literature, the production/operations man- 
agement literature, the knowledge engineering and artificial intelli- 
gence literature, the systems science literature, the industrial engi- 
neering literature, the mechanical engineering literature, and the in- 
formation science literature. 
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REFER ALSO TO CITATION(S) 24116, 24117, 24472, 25778, 25899, 26148, 
26173 


26194 (AD-A—201876/0/XAB) Performance evaluation 
of the MOS distributed system. Master's thesis. Wheeler, R. 
(Hebrew Univ., Jerusalem (Israel). Dept. of Computer Sci- 
ence). Jul 1988. 44p. NTIS, PC A03/MF AOI. 

The MOS system is an integrated multicomputer system 
which was designed to preserve the standard UNIX interface while 
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providing complete network transparency. This thesis measures and 
analyzes the performance of the internal mechanisms of the system, 
including all of the system calls, interprocess communication mech- 
anisms and process migration. Several distributed application pro- 
grams, the most successful of which show an almost linear im- 
provement in performance as the number of processors increases, 
are also analyzed. 


26195 (DPST—85-201-Add.1) Technical library: Adden- 
dum 1, Sutherland, C.T. (Savannah River Lab., Aiken, SC 
(USA)). 1989. Contract AC09-76SR00001. 12p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPQ Dep. Order Number 
DE89010415/JAW. 

This is Addendum 1 to DPST-85-201 Technical Library. It 
updates the section "How to Use the Online Catalog” and provides 
instructions for signing on to the IBM VM Operating System. 


26196 (SAND—89-0109) Design and construction of a 
computer system model for application development work- 
loads. Quinlan, G.F.; Reid, R.A.; Wenderlich, N.D. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1989. Con- 
tract AC04-76DP00789. 30p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89010519/JAW. 

This report describes a capacity planning project for Engi- 
neering Information Management (EIM) systems at Sandia National 
Laboratories, Albuquerque. The purpose of the project was to de- 
velop a method for predicting the ability of current hardware com- 
puter systems to meet future demands and to quantify the magni- 
tude of required ungrades. The project phases included the analysis 
of alternative, the selection of analytic modeling as the appropriate 
vehicle, construction of the model, the development of recommen- 
dations for its use as a capacity planning tool, and the formulation 
of proposals for future enhancements. 9 refs., 3 figs., 1 tab. 
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REFER AL:30 TO CITATION(S) 25012, 25084 


26197 (AD-A—202351/3/XAB) Innovative science and 
technology (IST) in support of SDI (Strategic Defense Initia- 
tive) BM/C3 (Battle Management/Command, Control and 
Communications). Final report, June 1987-March 1988, 
Balko, B.; Albini, F.A.; Cohen, L.; Penner, S.S.; Sworder, 
D.D. (Institute for Defense Analyses, Alexandria, VA 
Sgr Aug 1988. 64p. (IDA-M—445). NTIS, PC A04/ 
AOl. 


Battle Management and Command, Control and Communi- 
cations (BM/C3) issues in the Strategic Defense Initiative (SDI) 
context were discussed at a two-day workshop at the Institute for 
Defense Analyses (IDA). Another workshop-probed civilian sys- 
tems that require handling of large amounts of data and that have 
fault-tolerant features that may be useful in resolving the SDI BM/ 
C3 problems. The findings are summarized in this report, with spe- 
cial emphasis on possible research to be supported by the Innova- 
tive Science and Technology Office of SDIO. 


26198 (UCID—21300) Focused electromagnetic energy 
transfer in space: Investigation of new electromagnetic field 
representations: Calendar year 1987 progress report to 
SDIO/IST. Ziolkowski, R.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jan 1988. Contract W-7405-ENG- 
48. 144p. NTIS, PC A07/MF AOI - OSTI; i; GPO Dep. 
Order Number DE89009691/JAW. 

New electromagnetic directed energy pulse train (EDEPT) 
solutions of Maxwell's equations were obtained and studied exten- 
sively. One particular solution, the modified power spectrum 
(MPS) pulse, was selected for more detailed examination for poten- 
tial SDI applications such as electromagnetic directed energy weap- 
ons, completely secure communications, and remote sensing. MPS 
pulses can be tailored to give directed energy transfer in space in 
such a manner that theoretically they beat the diffraction limit. 
Moreover, they represent fields that recover their initial amplitudes 
along the direction of propagation out to extremely large distances 
from their initial location. These EDEPT solutions are not phys- 
ically pathological and can be reconstructed from causal Green's 
functions. In fact, these fields appear to be launchable from finite 
aperture antennas. 73 refs., 82 figs. 
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